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ALLEN-SHERMAN-HOFF CO 


merican Countries, $10 for one yea 


Lett— A-S-H Automatic Sequence Head of 
the Automatic Sequence Hydrovac. Note 
that the initials of both are the initials of our 
company’s name, A-S-H, Allen-Sherman- 
Hoff. This equipment “practically thinks for 
itself,” and while its initial cost is higher than 
manually operated systems, it is actually 
more economical in the long run, because of 
what it saves in time and maintenance. 
Often it pays for itself in about a year. 


DTiOn ord 


ineer Review,” “The Engi 
lished monthly with an additional Directory number in June. McGraw-Hill Publishing Company, 


It took five long years of designing, ex- 
perimenting and building to perfect the 
new Automatic Sequence Remote Control 
Hydrovac System for handling anything 
from the finest dust up to loose, bulk gran- 
ular materials of various sizes. To the men 
and companies contributing to this develop: 
ment, quite aptly referred to as the 
“Pneumatic Materials Handling System of 
Tomorrow,” we express our heartfelt 
thanks. ... We are ‘‘Lettin’ the Cat Outta 
the Bag” with the publishing of a new cat- 
alog, covering manual and automatic 
systems for handling material in metal 
and non-metallic mines, coal burning gen- 
erating and heating plants, process indus- 
tries, etc....A letter from you will bring 
one of the catalogs very promptly. If your 
problem is urgent, tell us in the letter that 
you want an engineer to bring the catalog 
and discuss your particular job with you. 


+, 227 S. 15th ST., PHILADELPHIA 2, PA. Offices & Representatives in Principal Cities 
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LINK-BELT 
EQUIPMENT 


Meets Every Need of 
Industry in Handling 
Coal and Ashes 


Bulk-Flo 


Bucket Elevators 


Screw 


COAL AND 
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Company. 


MAGNETIC BELT 
_SEPARATOR 


LINK-BELTl 
Coal 
Handling 


provides flexibility at Riegel 


In the boiler plant phase of the continuous modernization of Riegel 
Textile Company, Trion, Ga., flexibility was a major consideration. To 
circumvent fuel emergencies, the two steam generators were planned 
to switchover from one fuel to another. 

Flexibility and efficiency in coal handling are provided by an inte- 
grated system of Link-Belt standardized units. The sketch above shows 
the components. Coal is received through grating to track hopper. An 
apron feeder serves the pulverizer. Crushed coal is taken by bucket. 
elevator to top of bunkers where it is distributed by screw conveyor. 
Duplex discharge gates permit self-propelled weigh larry to distribute 
to coal receiving chutes. ; 

We will be glad to give you further details of this and other cost 
cutting installations. Get in touch with our nearest office. 


LINK-BELT COMPANY 


- Chicago 9, Indianapolis 6, Philadelphia 40, Atlanta, Dallas 1, Minneapolis 5, 
San Francisco 24, Los Angeles 33, Seattle 4, Toronto 8. Offices in Principal Cities. 


‘ASHES HANDLING EQUIPMENT 


Photo at left shows interior of boiler room with 
weigh larry in foreground, at Riegel Textile 


| 
cae | ( 
| 
| 
AN 
2 
\ 
Coal Crusher N | 
— | | | é 
Cities Dumper Larry 
3 
8. Pub- 
Editoria! 
Printed 
Canada, 
indicate 


| | 
4 
i 
ats 
: 8 'N 32 
& 
=i é 4 
POWER August 1948 POW 


How well the three B&W CUBS* fit into present- 
day power plans calling for boiler capacities up to 
60,000 Ib. per hr. at pressures above 160 psi. is 
clearly reflected in the heavy, industry-wide de- 


mand for these complete, compact units. Steam 
requirements of over 4,500,000 Ib. per hr. will be 
supplied by CUBS* ordered since the first of this 
year for commercial and industrial installations 


ranging from airports to zoos. Each of these units 


has distinctive features that make it the best buy in 


boilers for specific service conditions, yet ALL 
three CUBS* offer the cost-saving benefits listed at 
the right. 


Unit BoiterS 


Each as much a package boiler as 
any unit of its capacity can be. 


FOR POWER PLANTS — B&W, Open-Pas, Radiant, Integral- 
Furnace, Cross-Drum, Stirling and Wdste-Heat Stationary 
Boilers .. . Air Heaters . . . Economizers . Superheaters . . . 
Water-Cooled Furnaces . . . Oil, Gas & Multi-fuel Burners . . . 
Chain-Grate Stokers . . . Stacks and Breechings .< . Seamless 
& Welded Tubes . . . Refractories . Recovery Units: 
... Alloy Castings. 


sels .. . Process Equipment. 
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OTHER B&W PRODUCTS — Marine Boilers. . Pressure Ves- 


ALL are fully coordinated, flexible units—from 
fuel burning equipment to breachings and 
stacks—built and installed under undivided 
responsibility. 


ALL are time-tested, performance-proved 
units of. simplified design and standardized 
manufacture. 


ALL fully meet modern requirements as to 
fuel flexibility, compactness, ease of operation, 
fast-steaming and ability to take sudden load 
swings. 


ALL sustain high operating efficiency over 
their wide range of output, and generate steam 
of satisfactory quality at all ratings. 


ALL have provision for superheated steam. 


ALL embody design, construction and operat- 
ing features that account for the heavy prefer- 
ence for larger B&W boilers for central stations 
and large industrial applications. 


ALL are matched to their jobs for highest 
standards of performance, continuity of service 
and long-term economy. 
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Constant-speed mechanical shaft governor— 
Speed range—1000-4500 rpm. 
Speed adjustment—none (Hand-operated 
speed changer can be supplied). 
Steady-state speed regulation—8%. 


Variable-speed orifice type— 
Speed range—800-6000 rpm. 
Speed adjustment—From 1.3:1 to 5:1, 
while running. 
Steady-state speed regulation—8% maxi- 
mum speed—20% minimum speed. 


Same as No. 2, with air-operated remote 
control. 


Constant-speed oil relay type— 
Speed range—1000-4500 rpm. 
Speed adjust 


speed changer can be supplied). 
Steady-state speed regulation—4%. 


Variable-speed oil relay type— 
Speed range—800-6000 rpm. 
Speed adjustment—3:1, while running. 
Steady-state speed regulation—4% at 
maximum speed, 10% at minimum 
speed. 


Built-in constant or differential pressure 
pump type— 
Speed range—0-4500 rpm. 
Pressure adjustment dependent on gov- 
ernor design. 
Constant-speed mechanical shaft governor 
acts as pre-emergency governor only. 


With all of these governors, the standard inde- 
pendent overspeed governor is furnished. 


Whatever your steam turbine governing 
requirements, they can be met by one of 
the six governors listed at the left. Constant 
speed, normal regulation, close regulation, 
or any combination of these, may be 


obtained as required. 


These governors can be put on all FIVE 
frame sizes, for ratings of 1 to 2000 hp, 
speeds of 800 to 6000 rpm, for back 
pressures through 250 psig. 


The many improved design features of 


Elliott YR turbines all add up to better 


operation and minimum maintenance. 


: 
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YR turbine, 


n, insulated 
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e jacketed, 


/E 
‘ Get full details in Bulletin PH-16 — at request. 
Write: 
TECHNICAL DATA DEPARTMENT 


ELLIOTT COMPANY 
JEANNETTE, PA. 


Plants at: JEANNETTE, PA. © RIDGWAY, PA. ¢ SPRINGFIELD,O. °¢ 
DISTRICT OFFICES IN PRINCIPAL CITIES 


NEWARK, N. J. 
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OPERATION 


TYPE OF 
OPERATION 


Ss = 


a For cleaning furnace walls or boiler heat- 

D ing surfaces where gas temperatures ex- 

= ceed limit for permanently installed units. 

- MODEL IR Equally applicable to compressed air or 

: steam as a cleaning medium. Manual, 

_ §hort Retracting air, or electric operation. Advantages 

Soot Blower include: positive poppet type valve, 12” 

travel, no lubrication, simple construc- 

tion, exceptional durability, etc. 


TELESCOPIC 


Long Retracting Used where insufficient clear space outside boiler will not permit installation 
Soot Blower of Model IK retracting blower for cleaning surfaces inaccessible to short retract- 


ing blower and where gas temperatures are too hot for permanently installed 
units. Uses air or steam as cleaning medium. Either electric or air operation. 


DIAMOND 


: MODEL IK 
acting 
Long Retr r Uses steam or air to clean surfaces inaccessible to Model IR short 
Soot Blowe retracting type and where gas temperatures are too hot for per- 


manently installed soot blowers. Three standard sizes have travels 
of 10’, 12’ and 16’; also special travels up to 20’. Either air or 
electric operation. 
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DIAMOND 


MODEL A2E 


Automatic Air Puff 
Soot Blower 


Automatically cleans heating surfaces by series of com- 
pressed air puffs delivered through standard multiple nozzle 
blowing element. Spreading cleaning cycle over longer time permits smaller 
compressor and receiver . . . also eliminates stack discharge nuisance. 


Master Controller automatically 
controls blowing time and se- 
quence. Just a “twist of the 
wrist” to open valve . . . con- 
troller does rest. Automatic 
control assures correct boiler 
cleaning and no labor is needed. 


DIAMOND 


MODEL G9B 
Soot Blower 


Uses steam as cleaning medium through multiple 
nozzle blowing element permanently installed inside 
setting. “Automatic Valved” requiring only one 
continuous operation to open and close valve in 
head and simultaneously rotate element. Operation 
is manual, air or electric. 


DIAMOND 


AUTOMATIC 


Air Heater Blower 


ng conditions 
that there is need for 
- blowing methods. 


Diamond offers the greatest choice in both 


lly 
from simple manue 
Automatic Sequenti 


better cleeni 
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al Blowin 
of a switch. There 
at the turn ing job on any 


q 


One or more multiple nozzle blower elements 
supported on frame which traverses in straight 
line across tube sheet. Blowing medium is com- 
pressed air discharged intermittently to limit 
compressor and tank size. Air or electric opera- 
tion—air or electric control, completely automatic. 


greatly 
idval preferences vary 
in soot blower types 


methods and blowers 


steam or air cleaning to Diamond 


g which cleans the boiler —— 
is @ Diamond ¢ 
type boiler. 


DIAMOND 
ELECTRIC 
Control Panel 


For controlling any combination and nur 
ber of blowers. All are operated in correr* 
sequence and at right blowing speed b~ 
pushing one “start” button. 


DIAMOND 


AIR 
Control Panel 


Can be arranged for controlling any num. , 
ber of blowers or groups of blowers. Cor- 
rect cleaning is always assured and labor — 
is saved: 


| 
| 
i 
§ 
‘a 
| 
| 
} 
re: 
: 
| 
¢ 
9 


a 


Motors 
crete pé 
unexpe: 
The 
withsta: 
reasons 
quarter 
The | 
times b 
Westin; 
Life-I 
fits tha: 
when n 
much g 
The 
foot cor 


SMASHING IMPACT caused by dropping 
this Life-Line motor onto hard concrete 
pavement failed to do more than mar the 
finish—a shock test no cast iron can stand. 


STEEL 
Life-Lir 
Steel. C 
conduit 


PUNISHMENT PROVES 


NEW ALL-STEEL MOTOR! 


“J lver a quarter of a million now in service set best performance record in 58 years of manufacture 


Motors seldom have to withstand dropping onto con- 
crete pavement—but they do meet constant stresses and 
unexpected shocks on almost any job in industry. 

The fact that Westinghouse Life-Line motors can 
withstand such extreme examples of abuse is one of the 
reasons for the startling records of the more than a 
quarter million Life-Lines now in service. | 

The performance record of these units has been six 
times better than that of any other motor design built by 
Westinghouse in its 58 years of motor manufacture. 

Life-Line’s heavy steel construction is one of the bene- 
fits that has come to industry out of war experience, 
when motors built for use on Naval vessels proved the 
much greater shock resistance of steel over cast iron. 

The heavy steel “barrel” frame and “bridge-truss” 
foot construction has given the motor a rigid, yet resilient 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 


Westinghouse 


STEEL STRENGTH starts with heavy rolled plate which forms 
life-Line motor frame. Brackets and feet are heavy pressed 
steel. Clamping bars and plates, bearing hubs and even 
conduit boxes in Life-Line motors, are made of sturdy steel. 


structure; at the same time, it has saved as much as 35% 
in space requirements over other methods of construc- 
tion. The streamline of the Life-Line blends smoothly 
with modern machinery. 

Get the full facts on Life-Line—its pre-lubricated bear- 
ings—its mew electrical strength—and the reduced 
space and weight requirements—they’re all important 
gains for your equipment. 

Immediate delivery on standard and near-standard 
Life-Line motors, from 1 to 15 hp, in dripproof, splash- 
proof and totally-enclosed types; short delivery avail- 
able on the specials in these frame sizes. The Life-Line 
design is rapidly being carried through the larger 
sizes. Check your nearest Westinghouse office, or write 
Westinghouse Electric Corporation, P. O. Box 868, 
Pittsburgh 30, Pennsylvania. J-21454 


TOUGH JOBS—the shock loads of punch presses, drop 
hammers and other strenuous machine tool applications; 
these are places where Life-Line’s greater resistance to 
shock means longer life and more trouble-free operation. 


| 
| 
| 
| 
| 
| 
| 
| 
} 
| 
| 
| 
x 
| 
i 


This installation of Bailey Boiler Control on five boilers fired by 
spreader type stokers insures fuel economy, safety of operation, and 
continuity of service. These 150 psi, 60,000 Ib. per hr. capacity boilers 
supply steam for heating the various buildings of a large institution. 


Branches in: Boston, New York, Schenectady, Philadelphia, Buffalo, Pittsburgh, Cleveland, Detroit, Cincinnati, Atlanta, Chicago, Milwaukee, St. Louis, 
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You find loafers everywhere. Even in a collection of Btu’s. You have to make 
them work if you expect to get low cost power. And that is exactly what the 


Bailey co-ordinated boiler control system is designed to do. 


It reduces fuel consumption per pound of steam generated. Combustion, feed 
water, steam temperature, heater levels, pump speeds and other factors are 


co-ordinated. Safety of operation is increased — continuity of service is im- 


proved. You convert the maximum number of Btu’s into power and get all 


the efficiency your boiler was designed to deliver. 


One thing to remember, however, is the fact that this Bailey system is not 
delivered in a standard package. Each one is designed and engineered to the 
specific job on which it is to be used. That’s why it functions so efficiently. 


If you are looking for low cost power, it will pay you to call our nearest office. 


BAILEY METER COMPANY 


1036 IVANHOE ROAD . CLEVELAND 10, OHIO 
BAILEY METER COMPANY LIMITED, MONTREAL, CANADA 


Controls for Steam Plants 


COMBUSTION - FEED WATER + TEMPERATURE 
PRESSURE + LIQUID LEVEL + FEED PUMPS 


New Orleans, St. Paul, Kansas City, Houston, Denver, Los Angeles, Seattle, San Francisco « Halifax, Montreal, Toronto, Winnepeg, Vancouver 
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S Could the oil in your turbines today be left there for the next 10 or 15 
or 20 years without removal for treating, resting, or cleaning the oil 
system? Yes, if it were Nonpareil Turbine Oil. For instance, take Non- 


a pareil’s operating record in the midwest utility plant shown at right. 


Nonpareil was put into three 5,000 KW General Electric turbines 
in July 1932, November 1934, and November 1940, respectively. The 
first fills of Nonpareil have never been removed from the three turbines. 


. In 16 years’ operation in one unit, Nonpareil maintained an average 
Sa neutralization number of .06 mg. KOH/gm. Because of low-acidity 
i, operation, there has been no need for treating oil or cleaning turbine 
| oil systems. 


Why risk dangerous acidity increase that can lead to the formation 
of harmful deposits and emulsions in turbine oil? Make your next fill 
Nonpareil Turbine Oil. It contains anti-corrosion and anti-foaming 
agents further to assure safe operation for the “‘life of your turbine.” 


Ask a Standard Oil Lubrication Engineer about the benefits of the 
written guarantee you receive with Nonpareil. Write Standard Oil Com- 
pany (Indiana), 910 South Michigan Avenue, Chicago 80, Illinois. 


RD OIL COMPANY (INDIANA ~— 
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You may feel that your steam generating 
requirements are unusual, or peculiar to your 
industry. Perhaps you are in the textile industry, 
a paper plant, a mine, or a brewery. You may be 
generating steam with pulverized coal for a 
utility station ... or even burning crushed cane 
to produce process steam for a sugar refinery. 
Your needs may be as little as 15,000 lb of steam 
per hr, or exceed 300,000. . 

Yet, paralleling your problems, there is some 


similar plant profiting from VU performance. 
For, in every basic industry, the VU Unit has 
met the supreme test of use. Throughout the 
United States and Canada, Latin America and 
abroad, the VU has been selected for installa- 
tions with an aggregate capacity of more than 
80,000,000 lb of steam per hr. Spot check, in your 
own industry, the experience of others . . . see 
how the versatile VU Unit adapts itself to your 
special needs. B239 


DOESN’T THIS DESCRIBE THE UNIT YOU WANT? 


Adaptable — The VU Unit is adaptable to limited space 
conditions, to the use of any fuel or method of firing, and to 
widely varying requirements of load, pressure and tem- 
perature. 


Efficient — The VU Unit operates at efficiencies up to 88 per 
cent, due to a basic design which combines efficient com- 
bustion, maximum exposure of evaporative surface to 
radiant heat, cross-travel of gases in tube banks, and con- 
centration of large heating surface in the last bank. 


Flexible — The VU Unit may be operated over a wide range 
of output, is responsive to extreme fluctuation in load, and 
is well adapted to automatic combustion control. 


Symmetrical — Symmetrical design of longitudinal sections 
eliminates lazy tubes, since each section has the same fur- 
nace volume, same evaporative surface, same amount of 
water, and produces the same amount of steam. Moreover, 
the uniform release of steam along the entire length of the 
drum eliminates surging water level and periodic carry-over 
of water slugs. 


Standardized — Details, as well as general design, are stan- 
dardized — a safeguard against errors or oversights in 
manufacture and installation. And the economies of stan- 
dardized design are reflected in first cost, since much of the 
engineering of individual units is avoided. 
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Type VU Steam Generator 
(for the higher capacity range) 


This unit, the original VU design, may be fired 
by pulverized coal, oil or gas, or any combination 
of these fuels. Available for capacities up to 
350,000 lb of steam per hr, pressures up to 1000 
psi and steam temperatures up to 900 F, or higher. 
Furnace bottom may be as shown or may be of 
hopper type. Economizer or air heater surface 
may be added. 


Type VU Steam Generator 
(for the middle capacity range) 


In this VU design, shown equipped with a C-E 
Spreader Stoker, the furnace proportions and 
arrangement of water wall surfaces «may be 
adapted for firing by any type of mechanical 
stoker. Design is also adaptable for firing by oil 
or gas. Economizer or air heater surface may be 
added. Approximate capacity range 25,000 to 
100,000, or more, Ib per hr. 


C-E Package Boiler 
(for the lower capacity range) 


This youngest member of the VU family is de- 
signed for industrial load conditions and par- 
ticularly for plants having small operating and 
maintenance forces. Capacities range from about 
15,000 to 50,000 lb per hr. Firing may be by 
spreader stoker, single-retort underfeed stoker, 
oil or gas burners. Any of these methods may be 
substituted for any other, should fuel market 
conditions make this desirable. 
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WHEN YOU BUY 


AND GAGE INDIC ATORS 

| 

— 
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Power plant engineers may simplify responsibility by insisting 
that all three of these important boiler trim items be Yarway. 
Why, you ask? 


First, responsibility for the satisfactory performance of all 
three is centered in one company. 


Second, Yarway’s extensive service organization, with branches 
in principal cities in the United States and Canada, is con- 
veniently at your service. 


Third, each product has an outstanding feature—an engineering 7 
reason, laboratory-tested and field-proved for better performance. Him 


For more complete facts on these and other products in the Him 
Yarway line of steam plant equipment, write for Yarway’s j 
all-products Catalog G-1306. 


YARNALL-WARING COMPANY 
100 Mermaid Ave., Philadelphia 18, Pa. 


Ai_ Yarway Hi-Lo Alarm Floatless Water Column with patented Yarway 
Flat Glass Gage featuring a “floating assembly” that practically 
eliminates glass breakage. For pressures from 400 to 2500 psi. Other 
Yarway Columns and Gages for lower pressures. Write for Yarway 
Bulletin WG-1811. 


Yarway Remote Boiler Water Level Indicator that brings overhead 
readings right down to eye level, on instrument panel or other con- 
venient place. Always accurate because it's operated by the boiler 
water itself. Action is instant, constant. No stuffing boxes. Moderate 
in price. Easy to install. For all pressures to 1500 psi. Write for 
Yarway Bulletin WG-1822. 


-Yarway Seatless Blow-Off Valve. No seat to score, wear and clog 
with mud, scale and dirt. Balanced sliding nitralloy plunger simplifies 
operation. Also furnished in Tandem, or as a Unit Tandem combined 
with a Yarway Hard-Seat Valve for highest pressures. Write for 
Yarway Bulletin B-424 for pressures to 400 psi; Sulletin B-432 for 
pressures to 2500 psi. 
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E. M. POSTON STATION 
COLUMBUS AND SOUTHERN OHIO 
ELECTRIC COMPANY 


Steam Capacity 
425,000 Ib per hr 


Superheat control range 


300,000 to 425,000 Ib per hr 


Pressure superheater outlet 
1354 psi 


Final steam temperature 


955 F 


Bituminous Coal Pulverized 
in FW Ball Mills 
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Standardized Steam Generating Equipment 
for Centrai Stations 


Foster Wheeler has demonstrated outstanding leadership in developing central 
station equipment which helped the Utility Industry to achieve increased produc- 
tivity. A large share of the credit can be directly ascribed to the FW line of Single- 
pass, baffle-less steam generators having liberal furnace dimensions. This arrange- 
ment has been used as the basis for’’Preferred Standard” steam generator designs 
which have been developed by Foster Wheeler Corporation for the Utility Industry. 


Engineering and Manufacturing Costs Reduced 


The ‘Preferred Standard’’ steam generator design (suggested on the right) 
promises substantial savings by the reduction of engineering and fabrication costs. 


Fixed Individual Equipment Details 
The unit being built for the E. M. Poston Station of the Columbus and Southern 
Ohio Electric Company is typical of the single-pass design which Foster Wheeler 
is using as the basis for ‘Preferred Standard” steam generators. This stand- 
ardized steam generator pattern with fixed individual equipment details may be 
) readily applied to a series of single or twin furnace units varying in capacity from 
300,000 Ib per hr to over 1,000,000 Ib per hr. 


Other Foster Wheeler Fuel and Labor 
Saving Features 
The design also embodies Foster Wheeler features of slag-free furnace arrange- 
ment, Foster Wheeler condenser-type steam temperature control, minimum baf- 
fles, low draft loss, and efficient heat recovery arrangement. When additional 
furnace cooling is required, the Preferred Standard” design may readily incorpo- 
rate a water cooled division wall. 


For additional information, write . . . 


FOSTER WHEELER CORPORATION 
165 BROADWAY, NEW YORK 6, N. Y. 
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Mill Pulverizers --- 


hir Swept Tube 


Superheaters - - 
Economizers - - 
Water Walls .-- 
Coal Elevators - -- 
Bunkers - 

Ash Conveyors - - - 


Preheaters - - - 
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Typical ACHIEVEMENTS « « « « 


LOW Draft Loss 
LOW Exit Temperature 


CORRECT Secondary Air Temperature 
HIGH Primary Air Temperature 


Some of the important factors necessary for high 
overall efficiency in steam generators are proper 
mixing of primary air at the right temperature, 
superfine pulverization, and low exit gas temper- 
ature. All these conditions are met in KVS engi- 
neering of preheaters. 


These components are of the downdraft gas and 
cross counterflow air type. Gas passes inside the 
preheater tubes and air outside. Design is such 
as to minimize draft loss and pressure drop. Gases 
having high sulphur content can be safely handled. 
An all metal, all welded casing is employed to 
assure tightness. 


KVS Air Preheaters are designed and built for 
single or multi-pass gas and air. A liberally di- 
mensioned. soot hopper is provided at the turn of 
the gases and arranged to collect fine precipitate 


KVS Steam Generating Equipment has been performance proved 
over the years. KVS offers a complete service in design, building 
and erecting complete plants under one responsibility.. KVS engi- 
neers are available for consultation on your requirements. 


and steam generating plants. 


2 PARK AVENUE — 


Ask for a copy of 97-page Engineering Bulletin No. 44-B con- 
osm taining valuable information on preparation of pulverized fuel 


“FACTORIES: DANVILLE, PA. 


which is removed by an automatic ash handling 
system. 


Ducts for connecting fans to preheater and from 
preheater to burners and pulverizers are of proper 
size and proportion for the service and are designed 
to accommodate expansion and application of in- 
sulation. 


We have not featured KVS Air Swept Tube Mills 
with automatic controls here, because we believe 
the industry recognizes their superiority. 


These and all other components of KVS Steam 
Generating Units are engineered to meet specific 
operating conditions on available fuels in order to 
assure the maximum in operating efficiency and 
economy at all boiler 
ratings. 


NEW YORK 16, 
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Consider the figures 


When you buy a combustion control system, only the 
first cost is in the bid—and you have to look beyond 
first cost to know which system is your “‘best buy.” 


Let’s take the matter of depreciation, for example. 
Not depreciation as an arbitrary figure for the conven- 
ience of the accounting department, but as a measure 
of the useful and efficient life of the equipment. The 
ruggedly built components of the Hagan system last as 
long as the boiler—and longer. 

How much will maintenance cost you? Surprisingly 
little—with Hagan. Simplicity of design is a major 
factor here, and Hagan equipment is designed to give 
minimum opportunity for wear, to use the fewest pos- 
sible parts which may get out of order, to make main- 
tenance easy. As one old-timer put it: “You don’t have 
to be no watchmaker to work on Hagan controls.” 
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All of these figures on costs, however, are far less 
important than figures on fuel. Take for example a 
/ 100,000 Ib./hr. boiler, running 24 hours a day, 300 
days a year. Coal consumption will be roughly 5 tons 
an hour. At $6.00 a ton, your fuel bill will be $720.00 
a day, $216,000 a year. Such a boiler will con- 
sume a million dollars worth of fuel in less 


than five years—and five years is only a frac- 
tion of the useful life of boiler and control. 


HAGAN 
HALL 


BUROMIN 
CALGON 


POWER ® August 1948 


the bid 


Figures like this make it clear that the really im- 
portant thing is not the cost of the control system, but 
what that system will do to your fuel costs—and that 


brings you right back to Hagan. 


Hagan equipment lasts as long as the boiler, stays 
accurate, and gives you dependable, trouble-free ser- 


vice as long as it lasts. 
Our engineers are at your service. 


Hagan Corporation, Hagan Bldg., Pittsburgh 30, Pa. 


HAGAN CORPORATION 


COMBUSTION CONTROL SYSTEMS 
IG BA OW AND PRESSURE INSTRUMENTS 


FURNACE CONTROL SY 
FORCE MEASURING DEVICES 
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You can enjoy greater dependability and less maintenance than 


ever before when you power your drives with the new Type DP tur- 
bine. The superior design features that make this possible are all 
standard equipment—yours at no extra cost. 


If you have steam available, these new turbines can work profitably 
for you. G-E sales engineers and turbine specialists will be glad to 
show you how your equipment can benefit from the features of G-E 
turbine drive. And, their wide experience is at your disposal. 


For full information please contact the nearest G-E Apparatus Sales 
Office. Or, write today for GEA-4955, a fully illustrated, 20-page 
descriptive bulletin. Apparatus Department, General Electric Com- 
pany, Schenectady 5, N. Y. 


DISASSEMBLY IS EASY NO LUBRICATION WORRIES . ; 
adequate cooling of bearing 
Convenient socket-head cap screws A turbine-type pump, gear- oil. The bearings themselves are 
replace the conventional casing driven from the turbine shaft, as- the new solid-backed type, will 
bolts on the Type DP. Thus disas- sures positive lubrication. An easi- wear better, last longer. Thrust 
sembly is quick and easy. ly removable oil cooler provides surfaces fix rotor position. 
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STANDARDIZED PARTS 


Interchangeability is a Type DP 
feature. This permits lower cost, 
faster shipment of spare parts. 
You can reduce your spare parts 
inventory with a standard kit, 
containing parts applicable to 
all Type DP turbines. 


Parts shown in red are inter- 
changeable on all frame sizes, ' 


IMPROVED GOVERNOR 


The hydraulic governing system 
offers more than advantages in 
performance. It eliminates such 
governor elements as push rods, 
thrust bearings, knife-edges, etc., 
which are subject to wear and 
maladjustment. 


EASIER MAINTENANCE 


Individual components—cooler, 
oil pump, strainers, etc.—are 
readily accessible. The governor 
and emergency governor are 
totally enclosed in an oil atmos- 
phere, eliminating rusting and 
sticking after standby. 


ELECTRIC 
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PROVIDES THE 
POWER ARTERIES 
THIS 
ENTRAL STATION 


| 


Piping. 


NATIONAL VALVE & MANUFACTURING COMPANY * PITTSBURGH, PA. 


NEW YORK + CHICAGO + CLEVELAND + BOSTON + ATLANTA + TULSA + BUFFALO ~ CINCINNATI _ ae 
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Wee requirements vary. This 
is why Springfield builds a com- 
plete line of boilers to meet indi- 
vidual needs. The steam generator 
shown here is a modern two drum, 
bent tube Springfield unit designed 
to produce 40,000 Ibs. of steam per 
hour at the comparatively low 
working pressure of 175 p.s.i. 
Although _—— primarily for 
burning coke oven gas efficiently, 
it is also equally adaptable, if de- 
sired, to conversion to oil or coal 
firing — provision for ash disposal 
being incorporated in the design. 
This is an example of the service 
Springfield offers in cooperating 
with the user and his engineers to 
produce installations that “fit the 
job!” We will be glad to submit a 
proposal covering your require- 
ments. Write to our main office 
in Springfield, or see your nearest — 
Springfield representative. 


4 


+ 


CHECK WITH YOUR 
CONSULTING EN- 
GINEER ON YOUR 
MODERNIZATION AND 
NEW PLANT PROJECTS. 


ness, 


BOILER 


1953 E. Capitol Ave. Springfield, Illinois 
WORLDWIDE SALES AND SERVICE 


NEW YORK PHILADELPHIA WASHINGTON, D.C. DETROIT SALEM, MASS. HOUSTON 
CHICAGO SAN FRANCISCO ST. LOUIS CINCINNATI MEXICO, D.F. © BUENOS AIRES 


Export: READING, PA. 


6g 
STRAIGHT TUBE SOILERS~ speciats, ‘ 
dq designed for ©apacities from 5.000 to i 
: al 450,000 ibs, Per hour ang higher, 
wall onstruction fo, larger units, 
SUPERHEATERS _ Al ATERS — 
ECONOmizep designed 
to meet require 
} 


Un-retouched photo showing result of one of 
many wear tests. Lunkenheimer—Fig. 73 
“Renewo" Globe Valve test stopped at 
e 305,000 cycles (open and close). Stem still 3 —— 
ri working well although partially worn. All | SUNKENHEIMERE 
Re Lunkenheimer bronze stems, 
| from the smallest to the largest, 
are made of this patented wear- 
resistant alloy. 


LUNKENHEIMER VALVES 
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Fig. 73 “‘Renewo”’ Globe Valve 
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LUNKENHEIMER 


report stem thread failure due wear 


For many years, stem-thread wear was a major 
source of valve failures. Corrosion and especially de- 
zincification, also frequently caused failures. With tradi- 
tional resourcefulness, LUNKENHEIMER research 
developed two new stem alloys (Symbols RSB and Alloy 
6) which completely revolutionized all prior conceptions 
of stem serviceability (patent granted). 


Before submitting this revolutionary development to 
the trade, laboratory tests of valves under severe oper- 
ating conditions were conducted with these and many 
other possible materials. In every test, LUNKENHEIMER 
alloy stems outlasted others by wide margins. 


Today, out of the millions of LUNKENHEIMER Valves 
equipped with these exclusive alloy stems, not one has 
been returned because of stem-thread failures due to 
wear. Serviceability in other respects has had compar- 
able improvement. 


What does this mean to you, as a valve user? YOUR LUNKENHEIMER 


By eliminating one cause of your valve trouble, | DISTRIBUTOR 
LUNKENHEIMER assures you far greater service will gladly explain in detail 
life with even less maintenance cost. the many advantages of this 
material. s im about 
LUNKENH EIMERCS. LUNKENHEIMER Alloy Bronze 
: — QUALITY’ = 
“CINCINNATI 14, OHIO. U.S.A. Valve Stems. 


NEW YORK 13. CHICAGO 6 BOSTON PHILADELPHIA 34 
EXPORT DEPT. 318-322 HUDSON ST., NEW YORK 13. N. Y. 


FIG. 123 FIG. 1430 FIG. 2125 FIG. 2150 FIG. 2228 FIG. 1640 
N.M.D. Globe Iron Body 125 Ib. S.P. 150 Ib. S.P. 200 Ib. S.P.- King Clip 
Valve Gate Valve Bronze Gate Bronze Gate Union Bonnet Gate Valve 


Valve Valve Gate Valve 
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AIR... not water... is the cooling or condensing medium 
in the FIN-FAN Heat Exchanger. With this unit, you 
avoid all the complications and expenses of a water supply 
system ... no water piping, pumps, treatment, disposal or 
make-up; no corrosion, scaling, freeze-ups, or structural re- 
painting due to use of water. 

In the FIN-FAN Exchanger you have a unit that is simple, 
easy and economical to operate and that may be placed in 
any convenient location. It can be used to condense vapors 
or to cool gases and liquids at pressures up to 5000 psi and 
temperatures up to 1500°F., and its effectiveness is inde- 
pendent of the velocity or direction of the wind. In addi- 
tion, one of its special advantages is that a single installa- 
tion can be arranged to handle multiple duties. 

Be sure to investigate the possibilities for your own plant 
in this exchanger of many applications and many benefits. 
Complete information sent on request. 


WITHOUT 
WATER 


WITH THE 


FIN-FAN 
AIR-COOLED 
Heat Exchanger 


Write for 
Bulletin 


G-R Bulletin 1230 fully describes the design, 
construction and features of this important 
development in heat exchangers, jointly de- 
ve.opved by Fluor Corporation, Ltd., and The 
— Co. Write for your copy to- 
jay. 


THE GRISCOM-RUSSELL CO. 
285 MADISON AVENUE + NEW YORK 17, N. Y. 


GR-193 
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INCREASING PIPE SIZE 
BY 42% DOUBLES THE 
LOAD CAPACITY 


THE wise builder buys steel 
pipe as an investment for tomorrow, as 
well as for today. He doesn’t figure on 
the smallest size he can “get by” with. 
He projects water and steam and other 
production loads as far into the future 
as he can, and anticipates his pipe re- 
quirements accordingly. 


Youngstown would rather supply you 
with adequately sized steel pipe today, 
than to sell you undersized pipe now 
and a replacement job later. Youngs- 
town steel pipe is sold by leading dis- 
tributors in every market. 


THE YOUNGSTOWN SHEET AND TUBE COMP 
GENERAL OFFICES - YOUNGSTOWN 1, OHIO 

Export Offices - 500 Fifth Avenue, New York 


MALLOY . 


UBULAR PR IRE COLD FINISHED 
CARBON AND ALLOY BA ‘COKE TIE PLATES AND SPIKES” 
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Guard Your Power 


with Reliance Safety Water Columns and Gages 


@ In spite of careful employee training and frequent warnings, 
low water level is still a common cause of serious boiler damage. 
Guard against power interruptions with ample means of check- 
ing water levels—even to having extra checks and signals to 
guarantee instant attention to approaching dangerous conditions. 


Reliance Boiler Safety Devices include all the elements of safe 
water level supervision. Known the world over for sturdiness, 
accuracy and dependability, Reliance ALARM Water Columns 
are available for any pressure, and gage equipment to suit every 
water level checking need. Recently added are electric signal- 
actuating devices for main boiler and other water-containing 
vessels .. Reliance Representatives in all principal cities willingly 
help you to select the most suitable equipment for your needs. 


Remote reading water level 
Reliance Water Col- indication, so you can have a 
umns for all pressures handy, easy-to-see "4 on 

your instrument panel, is pro- 
vided by Reliance EYE-HYE. 
Write for Bulletin—mention 
your working pressure. 


Illustrated above are four types of Reliance 
Gage Valves. At right (center) Prismatic Gage 
Insert; also single and double-window Mica- 
Protected Flat Glass Inserts. 
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BOILER SAFETY DEVICES since 1884 — 

| THE RELIANCE GAUGE COLUMN CO. 5907 CARNEGIE AVENUE - CLEVELAND 3,0m0 
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5.4 108 inch... every 


agic-Grip Sheave 
Easy Off!” 


Thi Hy-buil 108 
Largest Ever Built! A Complete Range of Products 


was ordered for the same reason that thousands of smaller % 

stock sheaves are ordered. It comes completely assembled pet 
. . . goes on the shaft without a struggle... grips like a 

vise . . . and is just as easily removed! Stock Magic-Grip re, DA Sheaves in a full range of 
sheaves from 1 to 250 hp are available through your nearest J Magie-Cclp | sizes and grooves 
Allis-Chalmers dealer or district office. - 


Exact variations in speed —~ 


Get Magic-Grip Sheaves In ‘Pre-Engineered’ Drives | Stationary or Motion control 


New 144-page “Pre-Engineered” Texrope drive manual lists FF up 
22,000 economical stock drives from 1 to 150 hp—meets Me cron 


90% of all V-belt drive requirements, Ask for Bulletin 

20B6956. ALLIs-CHALMERS, MILWAUKEE. Texrope, Super-7, V-belts, result 
Texsteel, Magic-Grip and Vari-Pitch are Allis-Chalmers fich: and 
tradema A 2430 dealers and off 


Originators of the Multiple V-belt Drive for Industry 


POWER © August 1948 


3 
3 
oy 
CMa 
« 
%, 
“waut 

3 

35 = 


Grates move forward slowly and continuously, automatically 
regulated in proportion to the quantity of fuel being burned. 


DETROIT STOKER COMPANY 


_ GENERAL MOTORS BUILDING, DETROIT 2, MICHIGAN | 
ORKS AT MONROE, MICHIGAN + DISTRICT OFFICES IN PRINCIPAL CITIES 
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Several hundred Detroit RotoGrate Stokers 
are now installed or on order. 
‘The record of the original forward moving, 
continuously cleaning stoker. 


Continuous operation for long periods. 
Operate with high CO,. “ Preheated air may be sane 
Burn high or low grade coal of lignite. 
v= Ne clinker or slagging difficulties. 
bee Requires little power for operation. 


Detroit RotoGrate Stoker with six grate sections as applied to a typical water cooled furnace 
of a steam generator. Two of the six Rotors removed to show the overlapping grate design. 


DETROIT STOKER COMPANY 


GENERAL MOTORS BUILDING, DETROIT 2, MICHIGAN 
WORKS AT MONROE, MICHIGAN + DISTRICT OFFICES IN PRINCIPAL CITIES 
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GENERAL SPECIFICATIONS 


@ Built in all pressure standards— 
both flanged and welded ends. 


@ Streamlined flow through parts 
virtually eliminates erosion. 


@ Single seated valves—guaranteed 
drop tight. 


@ Double seated valves—guaran- 
teed maximum leakage less 
than 1/2%. 


@ Steam valves have heat treated 
stainless steel trim with screwed 
in seats. 


@ Water valves have welded in seat 
rings with hard surface overlay 
—on small valves overlay is 
made directly on body. 


@ All valves are engineered to the 
job or application. 


Republic 12 in. cylinder operated valve Republic 6 in. hand operated valve 


REPUBLIC FLOW METERS CO. 


a 
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R & PUBLIC 


Regulating — Pressure Reducing — Shutoff 


CYLINDER OPERATED-—double seated 


Republic cylinder operated valves 
are of the gradual opening, high lift, 
double seated type. They are hy- 
draulicly operated to assure smooth 
performance at any speed regardless 
of size, static pressure or pressure 
reduction. These valves are avail- 
able in sizes from 3” to 24”, with or 
without hand operating wheel. Due 
to compact design, a regulator may 
be mounted directly on the valve. 


HAND OPERATED—large sizes 


Republic hand operated valves, in 
sizes from 3” to 8”, are built to 900 
lb. and 1500 Ib. pressure standards. 
They are of the single seated type, 
have a one piece valve stem, and 
seat rings that are Stellite surfaced 
and welded in place. The gear reduc- 
tion head is built with bail or roller 
bearings and precision ground gears 
for minimum friction and back lash. 


Republic 6 in. lever operated valve 
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2240 Diversey Pkwy., 


These valves are recommended for 
flow control and shutoff applications. 


HAND OPERATED—small sizes 


Republic single seated hand oper- 
ated valves are also available in 1”, 
1%” and 2” sizes, built to 600 lb., 
900 lb. and 1500 lb. pressure stand- 
ards. These valves also have a one 
piece valve stem, and a Stellite sur- 


faced seat integral with the valve 
body. 


LEVER OPERATED—large sizes 


Republic double seated lever oper- 
ated valves are ideal for air actua- 
tion with long stroke cylinders. 
They are available in sizes from 3” 
to 16” for low pressure applications 
and in sizes up to 6” for 1500 Ib. 
applications. The lever mechanism, 
of sturdy construction capable of 
taking full strains of power cylin- 
ders, is adjustable with full cylinder 
stroke to change valve capacity. 


LEVER OPERATED—small sizes 


Republic single seated lever oper- 
ated valves are available in sizes up 
to 2” and for pressures up to 1500 


Republic 2 in. lever operated valve 


Ch 


i 


Ib. standard. The valve seat is 
Stellite surfaced and integral with 
the valve body. The sturdy lever 
mechanism is adjustable for lift. 
Many of these valves are in opera- 
tion on water lines with over 1000 
lbs. pressure reduction. 


BUTTERFLY VALVES 


Republic butterfly valves can be 
supplied in cast iron or steel for 
= up to 300 lbs. Vanes can 

e supplied of the angle seating or 
swing through types. The shaft can 
be mounted on ball or plain bear- 
ings as required. A valve operator 
may be mounted directly on valves 
of 6” size and over. 


All Republic valves are engineered 
to the specific job on which they are 
to be used. Our engineers will be 
glad to consult with you on any of 
your valve problems. Write, asking 
to have one of our engineers call. 


Butterfly valve with operator 


icago 47, Illinois 
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The spreader-type stoker that gives you these PROVED 
points of superiority! 


® DISCHARGES ASH WITHOUT REDUCING CAPAC- feeder rams provide a positive feed of coal — 
ITY .. . coal feed is not interrupted and fire 


is maintained while ash is discharged at 
sides of furnace. @® FIRES ANY GRADE COAL... the lowest 
grades of bituminous . . . even lignite ... 
@ PRECISELY ARRANGES FUEL, AIR AND GASES are burned economically. 
... for high thermal efficiency and maxi- 
DISTRIBUTES COAL UNIFORMLY . .. continuous 
trajectory control provides uniform distri- 
@ FEEDS COAL EVENLY ... carefully designed bution .. . regardless of size consist. 


—wet or dry. 


J-50485-A 


Gentrafire will carry light loads or full loads for extended:periods . . . or will respond to 
increased demand from light load to full load without sacrificing efficiency. 


Call your nearest Westinghouse office or write Westinghouse Electric Corp., P.O. Box 868, Pittsburgh 30, Pennsylvania. 


¥ 
' 
- 
ij 
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OPERATING 


LNPLERIENCE 


Send for This New Booklet 


This informative booklet shows, in 
full color, exactly how Centrafire, 
with the famous Link-Grate, 
achieves high thermal efficiency 
and maximum fuel combustion. 
Write for your free copy. Ask for 
B-3890. 


Westin 


Four years of operat- 
ing experience has re- 
sulted in the design 
and construction re- 
finements exemplified 
in this year-old in- 
stallation of American 
Home Foods, Inc. 


inghouse 


ce C AFIRE’S Outstanding Superiority... 
iit 
th the famous Link-Grate 


Above: Photo of one of the two Vogt boilers 
during installation. West Central Heat- 
ing Plant, construction view of which is 
shown at left, was designed by the office of 
the Supervising Architect, Public Build- 
ings Administration, Federal Works 
Agency. Constructing Engineers, Charles 
H. Thompkins Co., Washington, D.C. 
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FOR BOILER INSTALLATION AT 
NEW WEST CENTRAL HEATING PLANT 


Another in the ever-growing list of installations 
in which Republic ELECTRUNITE Boiler 
Tubes have been included in original equip- 
ment is the newly completed West Central 
Heating Plant in Washington, D.C. 


Each of the two Vogt boilers in this installation 
has a continuous capacity of 150,000 pounds 
of steam per hour. Designed to relieve the 
excessive load on existing steam generating 
facilities, these units will furnish heat for 
numerous government office buildings in the 
Washington area. 


In this, as in countless other original equip- 
ment installations, the choice of ELECTRU- 
NITE indicates the unfailing dependability 
provided by these modern electric resistance 
welded boiler tubes. Actual installation records 
prove, too, that ELECTRUNITE Boiler Tubes 


Uniformly high ductility—freedom from“hard 
are unsurpassed for easy expanding and roll- spots”— assure tight, non-leaking joints 


lic ELECTRUNITE Boiler Tub 
ing-in to tight, non-leaking joints. with Republic es. 


For complete information about ELECTRU- 

STEEL AND TUBES DIVISION + CLEVELAND 8, OHIO 

process by which they are made, write today. Export Department: Chrysler Building, New York 17, N. Y. 


( (REPUBLIC, 
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These Construction Features Give You the Cable 


PERMANENT 


1. Take a sample of Rockbestos A.V.C. Power 
Cable, illustrated, or similarly insulated 
Motor Lead Cable, slit open the heavy 
asbestos braid (a) which is resistant to heat, 
flame, moisture, oil, and grease, and you’!l 
find beneath a firewall of felted asbestos 
(b) a permanent heat-barrier against high 
ambient temperatures. 


2. Then cut through this felted asbestos wall 
(b) peel it back, and see the high-dielectric, 
moisture resistant varnished cambric tape 
(c) it protects from heat, flame and oxidation. 
Notice, too, the uniform coverage of the 
tapes, helically applied like the felted asbes- 
tos to assure perfect and permanent center- 
ing of the conductor in the insulation. 


3. Now unwind the tapes (c) and underneath 
you’ ll see a second wall of impregnated felted 
asbestos (d) the inner heat-barrier that 
serves as a baffle against conductor-heating 
overloads to complete the protection of the 
varnished cambric. 


4. Finally, slit and peel back this felted 
asbestos wall (d) and beneath is the paper 
separator (e) which keeps the conductor 
clean of insulation and makes stripping easy 
—and that concludes the story of the wire 
with permanent insulation. 


.it all adds up to “the Original Rockbestos A.V.C.” 


WRITE TODAY — for your copy of the new 
No. 10-F Catalog, sectioned for easy reference 
to permanently insulated Lighting Wires, Power 
and Control Cables; Apparatus Wires 
and Cables; Switchboard, Appliance, 


Fixture, Electronic and Magnet Wires. 


NEW YORK 
PITTSBURGH ST.LOUIS LOS ANGELES OAKLAND, CALIF, 


ROCKBESTOS 


ROCKBESTOS PRODUCTS CORP. 


641 NICOLL STREET, NEW HAVEN 4, CONNECTICUT 
CLEVELAND DETROIT CHICAGO 


THE WIRE WITH PERMANENT INSULATION 
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_ you're interested in 
valves that will give you © 
any or all of these oper- 
ating advantages then, 
be interested in 


~“GRINNELL - SAUNDERS 
“DIAPHRAGM VALVES 


NICALS 
Stainless Steel valves with spe- 
cial diaphragms are handling 
satisfactorily such corrosive 
chemicals as phosphoric, ace- 
tic and chromic acids. 


LP and PAPER 
Rubber lined Valves are setting 
new performance records han- 
dling pulp, alum and sulphu- 
ric acids in paper mills. 


Piston-operated valves (left) 
and air motor operated valves 
(right), both glass lined and 
with proper diaphragms, are 
providing remote control in 
plants handling sodium chlor- 
ide, sodium hydroxide, sul- 
phuric acid and fruit juices. 


Grinnell-Saunders Diaphragm Valves may eliminate 
valve troubles and cut valve maintenance on your pipe 
lines. Available in any combination of valve bodies and 
linings, diaphragms and operating mechanisms, State 
your requirements or ask for Catalog 6-E on “Grinnell- 
Saunders Diaphragm Valves”. Grinnell Company, Inc., 
Providence 1, R. I. Branch warehouses in principal cities. 
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Valve Open La 


Valve Closed 
FOR BEVERAGES 


Bronze valves with socket ends 
(left) and with hose threaded 
end (right), both with special 
white rubber diaphragms, are 
stopping leaks and cutting 
maintenance to the bone in 


breweries handling millions of 
barrels of beer. 


FOR TEXTILE PLANTS 
Aluminum body valves with 
rising stems have won enthu- 
siastic approval in bleacher- 
ies handling hydrogen perox- 
ide and other chemicals, 


Quick-operating valves up to 
12” with rubber lining are 
handling highly abrasive solu- 
tions and slurries. Smaller 
sizes are widely used on com- 
pressed air lines to prevent 
leakage. 


Am, i : 
FS 
MINIMUM MAINTENA | 
NO VALVE Seepage 
4 
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| A Worthington Turbinee 
Generating Unit That Soon 
we Earned Its Purchase Cost 


I hi S CCL. eT a N h as b a) Take a look at a gilt-edged in- 
vestment in power! The Worthington 
PA G Q bo Uu S unit shown 


was installed in the Oak Forest In- 


SK 


y, CookCounty, Illinois, almost 
fe Or a / ten years ago. Besides generating elec- 


tric power, the turbine supplies exe 


<= 


haust steam for heating water, cooks 


ing, baking and to heat various 
buildings. No live steam direct from 
the boilers is used for heating because, 
like the turbine-generating unit, most 


of the auxiliaries such as pumps and 


fans are steam driven. 


Since installation this Worthing- 
ton unit has operated continuously 
without attention — except for 
routine inspection. 


The Infirmary’s engineers estimate 


that by running their own plant — 
instead of purchasing power outside, 
and generating steam only for heat- 


ing — the resultant savings have paid 


for the Worthington unit several 


The Worthington installation at the Oak Forest, 
IMlinois, Infirmary. The 600kw geared direct- 
current turbine-generator is non-condensing, 
operating on steam at 150 lb initial pressure, 
O deg F superheat, and exhausting to 3 Ib 
back pressure. 


times over. 


When YOU Buy Turbine Power ... 
make sure you're getting the lasting 


economy and efficiency that proves 


there’s more worth in Worthington. For 


further information, including expert 


technical advice on power problems, 


i Worthington Pump .and 
ec Machinery Corporation, Steam Turbine 


Division, Wellsville, N.Y. 


Surtees 


Feed Water Multi-Stage Boiler Feed 
Heaters Turbines Pump 
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How to make your dollars go further 


Practical engineers show you the dollar-saving way 
to increase your alloy piping efficiency in “Corro- 
sion Resistant Piping,” a comprehensive discussion 
prepared by the Taylor Forge engineering staff and 
on the presses now. 

This new, fact-filled bulletin discusses the funda- 
mentals involved in minimizing the cost of stain- 


less materials . . . points out the advantages of 
conforming to IPS outside diameters . . . discusses 
Schedules 5S, 10S, 40S, and 80S in relation to pres- 
sures and temperatures . . . gives you a new slant 
on flanged connections . . . offers a realistic ap- 
proach that will prove helpful to you. The supply 


is limited, so write today to reserve your copy. 


TAYLOR FORGE & PIPE WORKS 
General Offices & Works: Chicago 90, Ill. (P. O. Box 485) 


EASTERN PLANT: CARNEGIE, PA. 
DISTRICT OFFICES 


New York: 
50 Church Street 


Philadelphia: 
Broad Street Station Bldg. 


Chicago District Sales: 
208 S. LaSalle Street 


Houston: 
City National Bank Bldg. 


Los Angeles: 
Subway Terminal Bldg. 


Send me “Corrosion Resistant Piping” 


Positio 


Cc 


problem, “Corrosion Re- 
sistant Piping” will help you do 


Street Address 


State 


@ better job. Write at once, yc 
Ex 501-0848 


Mail to Taylor Forge & Pipe Works 
P. O. Box 485, Chicago 90, Illinois 
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Heres why 


IN THE USERS OWN WORDS..... 


(Note how users’ statements check against the 10 benefit points listed below) 


FROM A TIRE COMPANY 


“We installed your ‘1000 reducing valve in 
our re-capping set-up about six years ago and 
to this date we have had trouble-free serv- 
ice. Periodically | check steam pressure and 
find it to be very accurate. | wouldn't hesi- 
tate a minute in recommending your Stream- 
lined Reducing Valve." 


FROM A BUTTON MANUFACTURER 


We use the type ‘1000’ valves on one of the 
toughest operations and they have operated 
24 hours per day for the past 2!/2 years with 
no maintenance.” 


FROM A GLASS MANUFACTURER 


“We have one set of five pressure reducing 
valves (CASH STANDARD ‘1000') on a Hart- 
ford Empire ZU forehearth that have oper- 
ated accurately and trouble free for five 


years without a dimes worth of mainte- 
nance." 


FROM A LAUNDRY 


“We are well satisfied. We get accurate 
pressure control under toughest working 
conditions — trouble-free service — cost- 


saving operation and practically zero in 
maintenance costs." 


(ASH STANDARD 
CONTROLS... 
VALVES 


FROM A CHEMICAL MANUFACTURER 


“We purchased our first CASH STANDARD 
Type ‘1000’ Streamlined Valve six years ago 
and since then we have installed more than 
200 of the ‘1000’ valves ranging in size from 
V4" to 12". This is indicative of our com- 
plete satisfaction with the operation of the 
*1000'. A large number of the pressure re- 
ducing valves are operating above your 
maximum specifications of temperature 
and pressure with excellent results. 


“The elimination of steam leaks and the 
low maintenance cost have been especially 
gratifying. The low initial cost, low mainte- 
nance, and trouble-free operation results in 
the most economical pressure reducing valve 
we have been able to purchase." 


- Maximum capacity when needed most. 


. Accurate pressure control under 
toughest working conditions. 


1 
2 
3. Trouble-free service. 

4. Smooth operation. 

5. Tight closure. 

6. Speedier production results, 

7. Elimination of failures. 

8. Cost-saving operation. 

9. Ne spoilage. 

10. Practically zero in maintenance. 


© WRITE FOR BULLETIN 962 


GASH COMPANY 


DECATUR, 


ILLINOIS 


BULLETINS 
AVAILABLE 
ON OTHER 

CASH STANDARD 

VALVES 


Bulletin 963 features the CASH 
STANDARD Type 100 Series of 
Super-Sensitive Controllers — vari- 
ous types for automatically oper- 
ating valves, dampers, rheostats, 
stokers, pulverizers, fans, and 


other apparatus. 16 pages filled 


with descriptions and applications. 


Bulletin 968 features the CASH 
STANDARD Type 34 Pressure Re- 
ducing Valve — direct operated — 
direct acting for handling steam, 
hot water, cold water, air, oil, 
brine—and most liquids and gases 
except some injurious chemicals, 
Iustrates and describes the dif- 
ferent styles available and tells 
about their aoplications. Three 
Pages of capacity charts. 


Bulletin 956 features the CASH 
STANDARD Type 4030 Back Pres- 
sure Valve — designed to auto- 


matically’ maintain a constant 


Pressure in the evaporator corres+ 
ponding to a constant tempera 
ture desired. Shows an Ammonia 
and Freon Gas Capacity Chart 
based on ABSOLUTE pressures, 
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EFFICIENCY 


You are assured of the highest possible 
combustion efficiency at all times with a 
STRONG-SCOTT Unit Pulverizer. Automatic 
underfeeding of fuel, and flexible fuel-air-mix- 
ture controls adjust quickly to any situation. 


Proof of STRONG-SCOTT efficiency is shown by 
the fact that repeat orders comprise over 40% of 
their pulverizer volume. These repeat orders come 
from satisfied customers who are expanding their 
steam-generation facilities. Hundreds of units are 
installed in over 200 North American cities, and 
foreign countries. 


Take a look at any STRONG-SCOTT installation. 
See its rugged and simple design, its flexibility, 
its adaptability to varying local conditions. Every 
STRONG-SCOTT installation is backed by 51 years 
of manufacturing experience—24 in the combustion 
engineering field. 


m 
UNIT /PULVERIZER 


4 Outstanding 


). Fires constantly and uniformly. 


Meets fluctuating load demands easily a@n@ quickly, by 
automatic underfeeding of fuel, By fuel-cir 
mixture controls. 2 


2. Handles wet coal better. : 
4 to 5 times as much preheated air Ine Grinding 
chamber as thru any other Ores Morougniy 
as it grinds. 

3. More steam per pound of cog) WHn less 
smoke. 
Air swept attrition pulverizes your 
the air for an ideal combustion mixt® 

4. Eliminates banking losses. 


Furnace responds almost as quickly™ 
or oil. Quick, easy ignition gives h@ 
maximum steam output in half an h@ 


WRITE for Bulletin 341 for compli 
names in your vicinity furnished on r 


The STRO G ‘SCOTT Mfg. Co. 


455 TAFT STREET N. E. + MINNEAPOLIS 13, MINN., U.S.A. — 
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ADDED REASON 
FOR INVESTING 
ALLIS-CHALMERS MOTORS! 


T MEANS: 1) Better, Faster Service. Independent local repair shops are now being 


selected and authorized to service and repair Allis-Chalmers Motors, Transformers, 
Controls, Pumps — and “Certify” them as to workmanship. 

2) Finest Parts and Workmanship. Shops use genuine Allis-Chalmers repair parts 
—or parts of equal quality; and are given complete service information, including 
factory procedure and drawings where necessary. 

3) Friendly Service. Every Allis-Chalmers ‘Certified’ Service Shop has been se- 
lected on the basis of its reputation in its community. It’s the kind of company you 
like to do business with! 

How can you get this service? For the present most “Certified” Service Shops are 
located in the larger U. S. industrial areas . . . but they’re expanding rapidly. Call your 
nearby A-C District Office or Authorized Dealer for closest recommended: ‘shop. 
ALLIS-CHALMERS, MILWAUKEE 1, WIS. 


FINER, FASTER, FRIENDLIER SERVICE FOR INDUSTRY! 


The A-C Supply Company of Cuyahoga Falls, Authorized Allis-Chalmers Dealer and 
newly-appointed “Certified” Service Shop, is staffed and equipped to give prompt, effi- 
cient, top-quality repair and service aid to customers in the greater Akron industrial area. 
Typical of the kind of “Certified” Service organizations being selected throughout U.S. 


MANY SIZES, RATINGS OF 
ALLIS-CHALMERS STANDARD 
SQUIRREL-CAGE MOTORS 
ARE NOW AVAILABLE 
FROM STOCK. 

CHECK YOUR AUTHORIZED 
A-C DEALER, OR DISTRICT 
OFFICE FOR DETAILS. 


One of the Big 3 in Electric Power Equipment — Biggest of All in Range of Industrial Products 
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JUST ASK US= 


“How Would YOU 


Move it?” 


No matter what your bulk material handling problems may be, 
the right engineering “know-how” will give you the answer! 
It assures the right equipment for a more efficient job—at lower 
cost per ton. S-A engineers, with 47 years’ experience solving 


such situations, can help you. Are your problems like these? 


ASH 
STORAGE 


> 


Put It Where You Need It Dustless Delivery Efficient Ash Elimination 

Here, coal has to move from car to In this plant, coal must be transported Ashes are to be taken from furnaces to 
bins at top of building. Even, depend- without dust from car to storage silo, storage and then removed by truck. 
able distribution to each bin is essen- then reclaimed as needed from bottom System must prevent accumulation in 
tial for proper firing of furnaces. S-A of silo for delivery to boiler room boiler room and prevent scattering of 


engineers are ready with the answer! stokers. S-A can show you how to do it! 


dust. S-A engineers have the solution! 


S-A engineers can frankly suggest the best system for every need, 
because the S-A line offers a complete assortment of belt con- 


veyors, bucket elevators, Redlers, skip hoists and other equip- 


ment to choose from. Ask us to show how we can help you, today! 


STEPHENS-ADAMSON 


. > 
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5 RIDGEWAY AVENUE, AURORA, ILLINOIS MFG. CO. LOS ANGELES, CALIF. * BELLEVILLE, ONT. er gs 
BULK MATERIAL HANDLING EQUIPMENT 
248 
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Fig. 150—150-pound Bronze Globe Valve 
with screwed ends, union bonnet and re- 
newable composition disc. 


Fig. 375—200-pound Bronze Gate Valve 
with screwed ends, inside screw rising 
stem, union bonnet and renewable, wear- 
resisting ‘‘Powellium” nickel-bronze disc. 


Powell Cast Steel Valves of all types 
are available in pressure classes from 
150 to 2500 pounds, inclusive. 


Fig. 6003 W. E.—Class 600-pound Cast Steel 


Fig. 1708—200-pound Bronze Globe Valve Gate Valve with welding ends, outside screw 
with screwed ends, union bonnet, renew- rising stem, bolted flanged yoke and tapered 
able, specially heat treated stainless steel solid wedge. 


seat and regrindable, renewable wear-re- 
sisting ‘‘Powellium’’ nickel-bronze disc. 
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takes more than good 


weather and a fair wind..|__ 


For smooth sailing depends to a great extent on 


the efficiency of control exercised by the pilot. 


Now in handling media in an industrial plant, 
th sailing” is de- 


the pilot is a valve and “‘smoo 
pendent on the efficiency of its control. 


And when it comes to flow ‘control, Powell Valves 


are making an important contribution to “smooth 


sailing’ in branch of industry. 


Powell Valves are noted for long, dependable pet- 
formance at a minimum cost of maintenance- 
Moreover, there’s 2 Powell Valve—in Bronze, 


| 


Iron, or Steel —to meet the requirements of every 


known flow control service in 


the power field. 


ig- 

Fi 1531 Ww. E.—Class 150-pound Cast 

Steel Globe Valve with welding ends 


outside screw risi 
flanged yoke. rising stem and bolted 


Swing Check | E.—Class 300-pound 
Seng Va ead 
way, u ift to permi 
nobstructed flow straight- 
ody. 


The Wm. 
Powell Company, Cincinnati 22, Ohio 


DISTRIB 
UTORS AND STOCKS IN ALL PRINCIPAL CITIES 
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Furnace Here Gives You 


Furnace relatively low in the drum 
saves you trouble because this 
location gives extra protection 
against damage due to low water 
—allows lower shell water level— 
and lessens liability of corrosion. 

In addition to this “low-fur- 
nace” feature, the Preferred unit 
has both float and electrode type 
of low water cutoffs, thus afford- 
ing triple protection against low 
water. As a result of this triple 
protection, no case has been re- 
ported of a Preferred furnace 
burning out. Because the furnace 
is below the point at which most 
of the steam bubbles form, it is in 
contact with water all the time... 


a 


there’s less possibility of corrosion 
from oxygen. 

Shell water level is low, giving 
more steam releasing area. Addi- 
tional steam dome capacity is 
gained. Foaming and water carry- 
over are minimized. Delivery of 
dry steam is assured. 

These features are examples of 
the careful planning Preferred 
combustion engineers have put in- 
to the design of the Preferred 
Unit Steam Generator. They are 
examples also of the benefits you 
will get when you replace your 
present boiler with a modern 
Preferred Unit. Write today for 
complete information. 


PREFERRED UTILITIES MANUFACTURING CORPORATION, 1860 Broadway, New York 23, N. Y. 


Additional Preferred Unit 
Steam Generator Features 


1, Induced (pull-through) Draft—eliminates 
necessity of building expensive stacks. Onl 
a simple vent to the outside air required. 
No escape of products of combustion into 
the boiler room. 


2. Fully Automatic Operation—even with 
Bunker C or No. 6 oil. 


3. Preferred Oil Burner—exclusive aid to 
perfect combustion, built especially for this 
unit. 


4, Four-pass, Down-Draft Gas Travel—re- 
sults in maximum heat absorption. 


5. 80% Minimum Thermal Efficiency — 
proved and guaranteed. 


6. Full Range of Sizes—from 20 to 500 h.p. 
and pressures of 15 to 200 Ibs. Two-pass 
units in 20 and 30 h.p. with pressures of 
15 Ibs. 


Four-pass units also available in all sizes 
for 250 p.s.i.g. design on special order. Write 
for complete details of these special units. 
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.s:want more iron or steel? 


HERE’S WHAT YOU CAN DO TO HELP 
RELIEVE THE SCRAP SHORTAGE 


1. Put some one individual in charge of scrap in all departments of 
your business and GIVE HIM AUTHORITY TO ACT. 


2. Comb the plant and yards for dormant scrap, abandoned equip- 
ment, old boilers, pipe, moulds, obsolete dies and parts, material now 
wasting away which has salvage value. 


Survey all plant equipment, particularly idle stand-by or discarded 
machines, with a view to scrapping all not convertible to useful pro- 
duction. 


Consult your scrap dealer for advice on types, grades and sizes. 


3. Segregate each class of scrap and supervise its handling to avoid 
contamination. This will increase its value. Identify, classify and pro- 
vide separate containers, clearly marked, for each class of scrap mate- 
rial. 

Dismantle discarded equipment promptly into ‘ts components—elec- 
trical, fastenings, lumber, etc.—so that these parts may be utilized or 
scrapped. 


Sort sweepings and miscellaneous waste to recover scrap values. 


4. Constant reminders in the form of posters, illustrations of right 
and wrong methods, pay envelope enclosures, house organ publicity, 
etc., are potent aids to the scrap recovery program. 


MORE SCRAP —MORE STEEL 
_ Move your scrap to the mills— 
Sell it... ship it...move it now! 


EMBLEM OF 


TRADE 


THE INTERNATIONAL NICKEL COMPANY, INC. 
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“Buffalo” Type “SL” Double Suction Pump 


IN THIS CLEAR-WATER PUMP! 


Wien you buy a pump, look years 
ahead. How will it stand up? What 
about maintenance costs? Power con- 
sumption? 


“Buffalo” Type “SL” Pumps on boiler 
feed and other clear water services are 
turning in some very gratifying per- 
formances on all these scores. Perfect 
hydraulic balance oversize, precision 
parts—high-efficiency impeller and cas- 
ing design are part and parcel of these 
fine pumps. You aren’t buying a 
“cheap” pump—but you are buying 
For your files’ Yeats of lower-cost pumping service— 


Write for when you specify “Buffalo”. 
Bulletin 955 


Pumps, 


488 BROADWAY BUFFALO, N. Y. 


Canada Pumps Ltd., Kitchener, Ont. 


PUMPS FOR EVERY LIQUID 

*® PAPER 310 

GENERAI : 

: 
RUGGED, PR | 
N—-FOR LONG LIFE 
4 . 
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Better Coal Preparation for 
Greater Combustion Efficiency 


WITH 


AMERIMAN SHREDDER RING 
RUSHERS 


4 RAGGED FIRE BED 


EXCESSIVE CO2 


ASH: “PIT: ‘Loss’ 


EVEN FIRE BED 


UNIFORM COMBUSTION 


Every pound of coal means more BTU’s—more 
efficient heat, when Americans do the preparation 
job! ROM coal is reduced rapidly with exacting con- 
trol of fines, uniform sizing and no oversize—at a 


Patented manganese steel shredder 
Shredder ‘ings, exclusive with American Rolling cost of less than 1¢ a ton. The result: Americans pave 
° Ring Crushers, split the coal by im- : : 
Ring pact rather than by crushing. Shown the way for a loose, uniform firebed quickly respon- 
al sive to sudden steam demands—without excessive 


ring has twenty cutting edges—and_ , 

revolves on individual shaft, free to ashpit drop or unnecessary CO». 
deflect from tramp iron without 

damage. 


American Type “S” Rolling 
Ring Crusher, with heavy 
cast steel housing and sec- 
tional construction, secured 
at dust-tight machined joints 
with coupling bolts for easy 
access to crushing chamber. 


Rotor 
Assembly 


Write for details on efficiency of coal preparation in power plants 
with American Crushers. 


1349 MACKLIND AVE. 
ST. LOUIS 10, MO. 
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VELOCITY-STAGE TURBINE 


A) Improved bucket and nozzle ring design, for high 
efficiency. 
iB) Center line support and flexible mountings, to avoid 
misalignment from thermal expansion. 
rc) Steam chest in lower half of casing,to permit re- 
moval of casing cover without disturbing piping. 
© Improved speed control. Balanced regulating valve 


and direct acting governor permit close speed regu- 
lation. Speed can be varied readily while turbine is 


running. 
© Separate trip mechanism and emergency closing valve, DE L AV. AL 
operated by speed governor independent of speed regu- Gib gs 
lating valve. STEAM TURBINE CO. 
And many other improved features. TRENTON 2, NEW JERSEY 


Adanta « Philadelphia e Los Angeles « Chicago e Pittsburgh 
San Francisco e St. Paul « Cleveland « Tulsa e Boston « Charlotte 
Detroit « Seattle « Toronto « New York « Kansas City « Van- 
T14 couver e Rochester « New Orleans « Edmonton e Denver e Salt 
Lake City « Winnipeg « Helena Houston « Washington. D.C. 


TURBINES * HELICAL GEARS > WORM GEAR SPEED REDUCERS + CENTRIFUGAL PUMPS * CENTRIFUGAL BLOWERS AND COMPRESSORS ° IMO OIL PUMPS 
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Water-test periods 
running for hours and 
hours—with turbine 
operating and stand- 
ing still— prove the 
effectiveness of 
bearing seals against 
water contamination 
of the lubricating oil. 


Dust-like, hard abra- 
sive sprayed on the 
WRE operating at 
full speed . . . none 
of the abrasive en- 
tered the bearing 
housing — governing 
and overspeed mech- 
anisms operated 
freely. 


PLANTS IN 25 CITIES... 


UNT 0 


DUAL PROTECTION... 


provides a double line of defense 
against overspeed. If speed should be- 
come excessive, Dual Protection posi- 
tively shuts off the steam flow by 
tripping the governor valve and a 
rugged butterfly valve simultaneously. 


WEATHER PROTECTION... 


Exposure to all conditions — water, 
dust, and other foreign matter, out- 
doors or indoors . . . will not impair 
the operation of 7¥PEF turbines. 


CENTERLINE SUPPORT... 


The 7¥PEF method of support allows 
freedom of expansion and contraction 
of the casing without disturbing the 
alignment of the rotor shaft. The casing 
is positioned at the exhaust end by a 
kingpin which transmits pipe thrust 
to the foundation. A flexible channel- 
beam at the governor end allows for 
axial expansion. 


RUGGED GOVERNOR 
HOUSING... 


completely protects the governor as- 
sembly and shaft end. The housing is 
exceptionally strong and will with- 
stand the abuse small turbines some- 
times receive. 
e e 

Get all the facts! Call your nearest 
Westinghouse office or write for Book- 
let B-3856, Westinghouse Electric 
Corporation, P. O. Box 868, Pittsburgh, 
30, Pennsylvania, J-50487-A 


OFFICES EVERYWHERE 


Here’s th 
economi 
operatio: 
drive. 
Outsta 
against O 
of opera 
seals, CO 
Dual Pr 
governir 
Years 
“million 


e 
geability of parts between 
down 
‘even between frame sizes 
removed from one uni 
My 
on another, without disturbing the rotors: 


y GENERAL-PURPOSE TURBINES 


Here’s the mechanical drive turbine built to give trouble-free, 
economical performance for long periods of continuous 
operation . . . Or to assure instant. operation as a stand-by 
drive. 

Outstanding features “built in” 7¥PFF for protection 
against overspeed, corrosion, misalignment, and interference 
of operation by water or dirt include: weatherproof bearing 
seals, Corrosion-resisting gland zones, centerline support, 
Dual Protection against overspeed, floating movement of 
governing and trip linkages, and parts interchangeability. 

Years of experience in building all types of turbines, and 
“millions of horsepower” of general-purpose turbines... . 


CHECK THESE 


FLOATING MOVEMENT LINKAGES \ 


plus specialized knowledge of application engineering—are 
some of the factors that have gone into the 7¥pFF turbine 
design and construction. 

Get the facts. Call your nearest Westinghouse office 
for booklet B-3896, or write Westinghouse Electric 
Corporation, P. O. Box 868, Pittsburgh 30, Pennsylvania. 


Westinghouse 


FEATURES! 


CORROSION-PROOF GLAND HOUSING 


CENTERLINE SUPPORT 
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The new Lincoln-Mercury assem- 
bly plant at Metuchen, N.J., nat- 
urally reflects the latest ideas and 
developments in every detail cf 
design and construction . . . includ- 
ing major emphacis on the elimina- 
tion of excessive maintenance. 
Ford Motor Company enginecrs 
specified wrought iron to forest 
corrosive attack in certain services. 
One—illustrated—is recirculating 
water lines for washing air in the 
paint spray booths. Another—for 
which part of the pipe stock is 
shown—is a water cooling systom 
for transformers to press machinery. 
The fabricator on this job was 
Consolidated Installations, Inc. 


WATER EAZARD 


With all the variety of fluids that 
piping is called on to handle today, 
water is still Public Enemy No. 
One in causing excessive repairs, 
and excessive replacements. Sup- 
plies vary widely in analyses. Only 
individual study and expert in- 
terpretation can predict the proba- 
ble effect on piping. And only long 
familiarity with the performance of 
pipe materials under these varied 
conditions can provide a safe, 
sound basis for foretelling per- 
formance. A. M. Byers Company 
has the facilities and the accumu- 
lated experience to give right 
answers to these perplexing 
questions. And wrought iron has 
the inherent corrosion-resistance 
needed to successfully combat at- 
tack, inalarge majority of situations. 
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INHERENT RESISTANCE 


The corrosion-resistance of Byers 
Wrought Iron pipe comes directly 
from the unique structure and 
composition of the material. Tiny 
threads of glass-like silicate slag, 
distributed through the body of 
high-purity iron, halt and “‘detour’’ 
corrosive attack. The threads also 
help anchor the initial protective 
scale, which shields the under- 
lying metal. 


ASK FOR DETAILS 


A knowledge of the character, 
manufacture, and properties of 


wrought iron is an excellent first- 
step in applying it correctly. Our 
booklet, ABC’s of Wrought 
Iron’’ covers this entire subject. 
We will be glad to send you a copy. 
If you have any specific questions 
in connection with projected jobs, 
ask a representative, or the nearest 
District Office, for information. 

A. M. Byers Co., Pittsburgh, Pa. 
Established 1864. Boston, New 
York, Philadelphia, Washington, 
Atlanta, Chicago, St. Louis, 
Houston, Salt Lake City, Seattle, 
San Francisco. Export Division: 
New York, N.Y. 


CORROSION COSTS YOU MORE THAN WROUGHT IRON 


BYERS 
GENUINE WROUGHT IRON 
TUBULAR AND HOT ROLLED PRODUCTS 


ELECTRIC FURNACE QUALITY ALLOY AND STAINLESS STEEL PRODUCTS 
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The New Engineering Education 


Sense sound thinking on a vital problem we 

recommend Trends in Engineering Educa- 
tion—The Columbia Experience, a new book 
(Columbia University Press) by James Kip 
Finch, Columbia’s Dean of Engineering. Here 
are points worth noting: 


For many years the engineering schools have 
successfully taught (1) basic math, physics and 
chemistry, (2) such fundamental engineering 
sciences as thermo and hydraulics, and (3) 
practical applications, as far as time allowed. 


All this was fine, yet something vital was still 
lacking. Today engineering leaders in industry, 
as well as in education, agree that the student 
needs also the broadening influence of certain 
“humanistic” studies—notably English, eco- 
nomics and history. 


But finding the needed time for these courses 
is not easy. The engineering curriculum has 
always been full. For a while the 5-year course 
looked like the way out; it proved to be imprac- 
ticable for various reasons. And there is no 
safe way to trim the fundamentals; no reputable 
school dares give less than a thorough grounding 
in basic math, science and engineering science. 


So it all comes down to this: To meet these 
primary responsibilities engineering schcols will 
be forced to discard many popular and long- 
established “practical” courses. There is no 
other solution. 
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Industry should view this trend, as outlined 
by Dean Finch, with sympathetic understand- 
ing. After all, practical applications were never 
too well taught in school and can certainly be 
better learned on the job. And too often the 
man who was taught in engineering school how 
to design a boiler, actually got a job running a 
machine shop. 


Finally industry will always need engineers 
who can think fundamentally. Fundamentals 
and culture missed in school are generally lost 
forever. If the price of this kind of education 
is some lack of practical facility at graduation 
it is not too much to pay for the long-run 
benefits obtained. 


But a word of warning is in order. A sharp 
distinction must be made between the unprac- 
ticed fundamental thinker and the impractical 
theorist. The latter has little place in the hard- 
headed operations of everyday engineering. So 
it is fair for industry to remind the schools that 
their students are learning the fundamentals 
as a sound foundation for later useful work on 
the job. 


The good teacher will never allow this objec- 
tive to be forgotten. He will imbue his student 
engineers with the practical viewpoint, and will 
make sure they graduate with some idea of how 
to go about solving actual problems with real 
men, machines and money in a real world. 
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OIL-FIRED BOILERS of the integral-furnace type were selected 
to provide 100% standby and capacity for load growth 


BOILER-FEED PUMPS in foreground, with zeolite softener and 
phosphate-feed pump in rear and feedwater storage tank, above 


Careful Planning Pays Big Dividends 


Putting “big-plant thinking” into the design of the smaller 


installation results in simplified, low-cost arrangement and 


efficient operation at the American Linen Supply Co, Seattle 


By R F COMBS, Chief Engineer, American Linen Supply Co 


> WiTH THE FIRM CONVICTION that an 
efficient well-coordinated boiler plant 
need not be complicated or full of 
“frills,” we began preliminary studies 
in 1945 for new steam-generating equip- 
ment at American Linen Supply Co, 
Seattle, Wash. The plant, which went 
into operation recently, proves our 
point, we believe, and shows again 
that smaller plants need not lag be- 
hind the parade. 

American Linen Supply furnishes 
freshly laundered uniforms, linens and 
towels to hotels, restaurants, stores and 
similar businesses on a rental basis. 
In addition to the extensive laundry, 
there are facilities for manufacturing 
uniforms. Under direction and own- 
ership of C W and R L Maryatt, this 
business has grown from the small laun- 
dry of 27 years ago, employing 12 
people, to today’s plant with 230. 
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Preliminary Study. Since laundry- 
plant production depends on an ade- 
quate supply of steam, the boiler room 
together with its equipment has always 
been a matter of great concern. Thus 
when growth of the business necessi- 
tated an increase in steam-generating 
capacity for the third time, we could 
not afford half measures. Experience 
has taught us that it always pays to 
make detailed studies; with present 
costs of labor and materials, we are 
convinced that such studies are more 
profitable than ever. 

Among the many questions to be 
answered by our study were: 

1. What will future steam demand 
be? 

2. Should we supplement existing 
equipment, or build an entirely new 
plant? 

3. What size and type of equipment 


should be installed: Which fuel? What 
type of boiler? What kind of auxil- 
iaries? How much control and meter- 
ing equipment? 

4. How should equipment be ar- 
ranged? 

The existing boiler plant, which had 

one 1500-sq-ft return tubular boiler, 
had been extended a number of years 
ago by the addition of a 750-sq-ft 
Scotch marine unit, and hogged-fuel 
firing had been replaced by oil burning. 
It was found that determination of 
steam demand on the existing plant was 
practically impossible. Proposed ex- 
tension of the laundry facilities further 
complicated the picture so we decided 
that future steam demand would have 
to be established by independent calcu- 
lation. 
Estimating Steam Load. American 
Linen Supply is a member of the 
American Institute of Laundering, 
whose research department has com- 
piled data on steam consumption of the 
various laundry machines and issued 
recommendations on boiler-plant re- 
quirements. We thus predicted steam 
demand from the proposed laundry 
equipment, using the steam consump- 
tions in the American Institute of 
Laundering Guide. The table gives the 
tabulated calculation. 

This estimate showed an average de- 
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FORCED-DRAFT FANS, at rear of boilers, are motor-driven; 
air volume is regulated by automatically controlled dampers 


mand of about 17,000 lb per hr. To 
meet this figure, we selected two units 
each having a maximum continuous ca- 
pacity of 19,500 lb per hr and a 2-hr 


peak capacity of 20,500. This left 
some room to grow, and provided for 
100% standby so maintenance and in- 
spection can be carried out during the 
normal work week instead of on over- 
time. 

The existing boiler plant was in the 
basement of the main building. Thought 
was given to retaining existing boilers 
for standby and adding only one new 
boiler. As the old units had seen al- 
most 20 years of hard service and were 
occupying valuable space, we decided 
to install all new equipment. After 
looking into the many factors involved, 
we could see that the equipment should 
be housed in a new addition to the main 
building rather than in a separate boiler 
house. 

Fuel Selection. Wartime fuel-short- 
age experiences were still fresh in our 
minds. Thus type of fuel to be burned 
in the new plant was of primary con- 
cern. In Seattle and throughout the 
Northwest, many plants burn wood 
refuse (hogged fuel) and sawdust, usu- 
ally on flat grates in dutch ovens. Our 
plant did this at one time but was con- 
verted to oil firing. During the war it 
looked as if we would have to go back 
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Layout Laundry Boiler Plant 


to hogged fuel, but fortunately the oil 
situation changed before this heavy ex- 
pense became necessary. 

After considering the relative econ- 
omies of hogged fuel, coal and oil, we 
decided to stick with oil firing for the 
new units even though it could be 
shown that on a Btu basis other fuels 
were cheaper. Lower first cost and 
operating-labor cost swung the final 
decision to oil. 

Boiler Installation. In selecting the 
boilers it was determined that modern 


FUEL-OIL HANDLING SET consists of motor-driven centrifugal 
pump and a duplex unit, U-tube heaters, strainers and valves 


steel-encased high-efficiency watertube 
units of the integral-furnace type were 
most suitable. Even though steam was 
to be produced at 135 psi, 250-psi boil- 
ers were chosen. The very small in- 
crease in capital investment was war- 
ranted in view of possible future use of 
generating equipment, changes in 
laundry techniques, and better resale 
value. 

Although the initial installation in- 
volved oil firing with wide-range burn- 
ers, foundations for the boilers were 


ESTIMATED PLANT STEAM LOAD 


Steam consumption, Ib. per hr 


No. Equipment Each unit Total 
54 Combination bosom-body presses.................-. 50 2,600 
2 30x120-in. 2-cylinder flatwork ironers............... 500 1,000 
1 6-roll x 120-in. flatwork ironer...............00-5-- 350 350 
Building heating and line 330 

1 15,000 gal-per-hr hot-water heater from reclaimer to 
17,000 


Compiled from information obtained from Special Report No. 146, The Determination of 
Laundry Power-Plant Requirements, American Institute of Laundering. 
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PLANT LAYOUT in plan, elevation and sections: note spaciousness and arrangement of.equipment in well-defined working areas 


provided with ashpits, which were filled 
with sand underneath the air-cooled 
floor for oil firing. The forced-draft 
fans were placed at the rear of the 
boilers, discharging into concrete ducts 
and through the air-cooled floors to the 
burner fronts. Thus if it becomes 
necessary to change to coal, gas or 
wood-refuse firing, forced-draft fans and 
boiler foundations need not be changed. 
A trench with cover plates was provided 
in front of the units so that a pneumatic 
ash-removal system could be installed 
without building changes. 

To provide safety factors, different 
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Grating level with 
balcony . 


feedwater 
heater and 
storage ‘tank 


feed-pump drives were installed: one 
pump is steam driven, the other motor 
driven. Plant heat balance is such 
that steam from the feed pump can be 
used in the feedwater heater. All re- 
maining auxiliaries are electrically 
driven. 

Duplex design was also applied in 
the oil pumping and heating set. It 
consists of one motor-driven heavy-fuel- 
oil pump, one horizontal duplex pump, 
and two U-tube fuel-oil heaters. In ad- 
dition, to provide for lighting off each 
morning after boilers have been shut 
down all night, and for starting on 


Woter softener 
Section 


Monday morning after the weekend 
shutdown, a small diesel-driven geared 
oil pump was installed for furnishing 
oil to the burners. 

Auxiliaries. In selecting auxiliaries, 
we examined each item on the basis of 
its economic justification. Some items 
were justified on the basis of fuel sav- 
ing, others on labor saving or from a 
safety standpoint. 

This was. particularly true of combus- 
tion-control and metering equipment. 
With heavy fuel oil costing $2.65 de- 
livered to the plant it was easy to show 
that fuel saving alone warranted a 
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steamflow-airflow type combustion con- 
trol. While the feedwater-regulating 
system could probably have been justi- 
fied on fuel saving alone, safety features 
made the installation a “must.” 

By agreeing to install fuel-oil tank- 
level indicators, permission was ob- 
tained to locate four 6000-gal fuel-oil 
tanks underneath the basement floor of 
the new building addition rather than 
under the driveway at the rear of the 
building. The saving in piping alone 
almost paid for the indicators. 

While city of Seattle water runs low 
in hardness and has been handled 
successfully with internal treatment, a 
water-softener installation proved par- 
ticularly desirable as the makeup re- 


quirements varied widely during the 


day, making it difficult to proportion 
chemical feed. It was found that a 
zeolite seftener with supplemental phos- 
phate feed could be justified in this case 
by savings in chemical cost. 

Equipment Arrangement. We firmly 
believe that ‘conveniently arranged 
equipment receives better care with a 
resulting increase in operating efficiency 
and reduction in maintenance cost. 
While we realized that our plant would 
not be large by the standards of the 
central-station industry, we felt that it 
warranted the effort and thought re- 
quired for making studies and plans 
concerning even minute details of valve 
location, etc. 

Work areas were decided on as fol- 
lows—Ground floor; control area, fuel 
area, feedwater area, fan area. Bal- 


cony: valve area, fan area, feedwater 
area. 


We centralized the control area 
around the panelboard directly in front 
of and facing No. 2 boiler. This panel 
carried all automatic combustion-con- 
trol elements, draft, steam-pressure, 
fuel-oil pressure and water-pressure 
gages, and pushbuttons for starting 
every piece of electrical equipment in 
the boiler room. With the control board 
immediately in front of the boiler, burn- 
ers and controls are in the same area—a 
convenience for lighting off and regu- 
lating the burners when cutting the 
boiler in on the line. 

The fuel area includes the oil pump- 
ing and heating set and valve mani- 
folds, supplying heating steam to the 
tanks and controlling suction from 
them. Also located in the fuel area 
are the suction and discharge-oil strain- 
ers and the bubbler system for the fuel- 
oil tank-level indicators. 

As shown on the plan and sections, 
brine tanks and water softener are set 
on the ground floor, under the platform 
carrying the feedwater heater and stor- 
age tank. In the same area we placed 
the two feed pumps. 

Upper-Level Access. The ground 
floor, the center of activities in the 
plant, is adjacent to the garage and 
repair shop. The balcony (see layout 
drawings) opens onto the main laun- 
dry working area and connects directly 
to the press room. For this reason we 
thought it desirable to install a con- 
crete stairway from the ground floor to 


PRINCIPAL POWER-PLANT EQUIPMENT 


the balcony for easy, convenient access. 

One boiler was set right-hand and 
the other left-hand, with an open grat- 
ing platform in the space between, at 
the level of the balcony. This gives 
easy access from the balcony for servic- 
ing the automatic feedwater regulators, 
the soot-blower control valves, gage 
glasses, water columns and automatic 
fuel-cutoff mechanism, and for operat- 
ing the nonreturn valves and the header 
stop valves. 

We placed the feedwater-storage tank 
and the deaerating heater in an area 
that forms an extension of the concrete 
balcony. Also located there are the 
reducing valves furnishing supple- 
mental steam to the feedwater heater. 
Access to the building-heating line and 
the main stop valve controlling steam 
to the entire laundry is from the con- 
crete balcony. Induced-draft fans, 
with their stub stacks, also mount on the 
balcony. 

Operating Results. Operation of the 
plant has more than justified the extra 
effort that was put into working out a 
good arrangement. We believe we have 
an attractive, efficient plant with rugged, 
simple equipment, obtained at mini- 
mum capital expenditure. Actual steam 
loads closely parallel those predicted 
in the preliminary studies. The new, 
highly efficient boilers have already 
produced a major saving in fuel. Also, 
laundry production has increased be- 
cause there is an abundant supply of 
clean, dry steam of adequate pressure 
at all times. 


American Linen Supply Co, Seattle, Wash. 


Boilers, 2 
Two-drum, integral-furnace 19,500 Ib per hr (24-hr continuous 


Chemical feeder...... 


Automatic intermittent supplemental phosphate feeder with rotary 


capacity), 250-psi working pressure, operated at 135-psi, 1944-sq-ft 
heating surface, 470-sq-ft waterwall surface. 

Oil burners, 2 per boiler. ... «0.060.000.0000 The Babcock & Wilcox Co 
Y-jet wide-range forced-draft steam-atomizing burners; 8-to-1 range 
with 100-psi oil and 125-psi steam. 


Safety valves, Consolidated......... Manning, Maxwell & Moore, Inc 
Boller Nonreturn Valves... William Powell Co 
Diamond Power Specialty Corp 
Automatic-valved, rotating units 
Direct-acting double-tightening straightway and seatless angle valves 
Steam gages, flush, back-connected............. James P Marsh Corp 
Feedwater regulators.............-s.eeeee: Northern Equipment Corp 
Copes 14-in. regulators for 21,500 lb per hr at 15-psi differential 
Feed-pump governors.................0008 Northern Equipment Corp 


One Copes 1-in. reciprocating-pump governor for 1000 lb per hr at 
8-psi drop; one Copes 2-in. centrifugal-pump governor for 30,000 
lb per hr at 15-psi drop 

Forced-draft fans, one per boiler................ Western Blower Co 
Class HV turbine streamline fan, rated 25,200 lb per hr at 105 F 
and 3.75-in. static pressure, motor-driven, damper controlled. 

Induced-draft fans, 1 per boiler.................. Western Blower Co 
No. 44 turbine streamline fan, rated 26,500 lb per hr at 575 F and 
0.8-in. static pressure. Motor-driven, vane-controlled 

Cast-iron heater top for operation at 3-psi, mounted on 6-ft-diam x 
12-ft-long storage tank. Capacity 25,000 lb per hr 

24-ft diam high-exchange zeolite softener with brine tank, meter and 

— valve. Capacity 2800 lb per hr average, 12,500 lb per 
T, peak. 
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pump and mercoid timer 
Compressed-air-operated automatic combustion-control system of 
the steamflow-airflow type 
rT Bailey Meter Co 
2 boiler meters, one 6-unit multipointer draft gage 
Bailey Meter Co 
Boiler-feed pumps, 2....... Weinman Pump Mfg Co, Leyman Mfg Co 
One Weinman 2-in. 2-stage motor-driven centrifugal rated at 30,000 
lb per hr at 165-psi; one McGowan 7.5x5x6-in. duplex steam pump 
rated 25,000 lb per hr at 165-psi. 
Fuel-oil pumping and heating set.................. Assembled on job 
1—DeLaval IMO pump rated 4-gpm heavy industrial fuel oil at 80 
F and 150-psi 
1—McGowan 3x2x3-in. duplex steam pump 
2—Alaskan Copper Co U-tube fuel-oil heaters, each capable of rais- 
ing 2000-lb-per-hr fuel oil from 80 to 200 F with 5-psi steam 
2—Chas M Bailey }-in. steam-control valves 
2—Chas M Bailey duplex pressure strainer 
1—Tagliabue oil-temperature controller 
One type CRV 135 to 2-psi with plus or minus 1-psi variation on 
the feedwater heater 


Chas F Brower Co 
Philip Carey Hi-Temp block and 85%-magnesia pipe covering 


Apexior No. 1 for internal boiler surfaces; Apexior No. 3 for water 
softener and cold-water tanks; Thurmalox No. 7 for stacks, fans, 
headers, boiler doors and boiler fronts 
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COKING METHOD ives good efficiency, 
little smoke; shown above, ready to fire 


A JOB FOR THE POWER ENGINEER 


PF irinc coat on fuel beds can be ac- 
complished mechanically (Power, 
March p 88, May p 84) or manually. 
Even though mechanical firing (1) ex- 
tends the range of suitable coals and 
(2) gives an estimated 10-20% fuel 
saving, hand firing still finds limited 
service in the power field. As a rule 
this service applies to units of steaming 
capacities up to about 8000 to 10,000 
lb per hr, and its fuels include all those 
common to the power field—from an- 
thracite through bituminous coals. 

Firing Methods. Firing coal by hand 
involves more than just scooping it 
from a convenient pile and tossing it 
into the furnace. Poor firing can cause 
these comparatively small units to 
smoke way out of proportion to size. 
There are three generally recognized 
and accepted methods for good firing: 
(1) coking (2) alternate or strip (3) 
spreading. 

But let’s look first for some directions 
that fit all usual power-field coals. Hand 
firing amounts to a primitive form of 
overfeed firing. In it fresh coal lands 
on the top of a live fuel bed. Ignition 


begins, then, at the top. Coal burns - 


down to ash. 

Its progress from fuel-bed top to 
final removal as ash depends upon (1) 
firing rate (2) fire-cleaning time. 

If grate is a movable or shaker type, 
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PUSH LIVE COALS to rear of grate. This 
makes way for piling up the fresh coal 


Proper Hand 


ADD FRESH GREEN COAL at front of 
furnace. The volatile distills off slowly 


Firing Makes 


Care and attention to long-known operating methods can stop 


hand-fired boilers from smoking way out of proportion to their 


size. Here are steps to take in feeding and firing coal from 


recommended fuel thickness to cleaning fire for good results 


the ash leaves by gravity. If stationary, 
ash is removed by hoe. Rate of igni- 
tion should control both firing and 
cleaning periods. Of course, with a loose 
control of feed rate for incoming coal, 
ash-removal rate is also haphazard. 
Under such an arrangement combust- 
ible loss in refuse runs high. 
Incoming coal on the surface of the 
fuel bed has its temperature raised by 
radiation largely. Once ignited, it 


2: Fuel-Bed Thickness Affects Smoke 


prove > 


warms by contact any green coal lying 
beneath. The whole ignition process 
continues apace if air flow through the 
fuel bed is about right. If uncontrolled 
air gets over the fire through leakage or 
too frequent and too long openings ol 
the firedoor, it slows down ignition rate 
because it cools furnace surroundings. 

Control of Air. Air-flow rate in hand: 
fired furnaces has to be a compromise. 
In brief, there are no zones where fuel 
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THIN FUEL BED (top) and thick one (below) show how air passes through beds 
With thick bed it gives (1) thin oxidizing zone (2) thick ash-heavy reducing zone 
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DISTILLED GAS mixes with the air over 
the hot coals to give a good combustion 


By L N ROWLEY 
Managing Editor 


J C McCABE 
Associate Editor 


bed is kept constantly the same so gas 
coming off can be classed as rich, per- 
fect or lean. (There is some approach 
toward zoning in the coking method 
of hand-firing.) All this means that 
control of air flow through the fuel 
bed consists mostly of keeping fuel-bed 
resistance about the same, on the aver: 
age, across the grate surface. 

Best results come from maintaining 
thin, even fuel beds. To keep a fuel 


3: Correct Cleaning Improves Firing 


bed this way means frequent firing, with 
only light amounts or thin layers of 
coal. Never cover a fuel bed com- 
pletely with fresh fuel. 

Keep the ashpit door open. Control 
draft by regulating stack damper and 
not by closing off fresh-air supply. 
Next, avoid refuse piling up in the 
pit. Any sizable accumulation upsets 
even air distribution to the fuel bed, and 
causes overheated ashpits, grates and 
ash bed. 

Now for a closer look at firing 
methods. Coking consists of piling 
fresh coal in the front part of the fur- 
nace, Fig. 1. This allows volatile to 
distill off slowly. The distilled gas 
passes over the hotter part of the fuel 
bed on its way to the furnace outlet. 

In this way the gas has its tempera- 
ture raised, joins with air passing 
through the fuel or admitted over the 
fire, to be completely burned before 
leaving the furnace. 

Remaining coke at the furnace front 
is pushed back over the grate for final 
burning. A fresh supply of green coal 
takes its place for coking. Where com- 
bustion rates do not run too high, fairly 
good operation results. But under high 
rates of combustion, operators tend to 
push coal back too soon. This mov- 
ing of partially coked coal causes emis- 
sion of smoke. 

Alternate Firing. The second or alter- 
nate method of hand firing might be 
considered a variation of the coking 
one. Green coal is thrown first to one 
side of the furnace. As volatile matter 
distills off it combines with air passing 
through the live side of the grate. 
Finally’‘the remaining coke ignites and 
combustion proceeds. Fresh green coal 
is admitted to the former live side—by 


now fairly well burned down. This 
differs from the purely coking method 
in that burning coke is never moved 
back. The cycle is repeated. 

The strip method is a variation of 
the coking method. It applies princi- 
pally to wide furnaces. In effect it 
amounts to a refinement of the alternate 
one discussed above. Here half the grate 
is fired at one time but not solidly. 

The grate divides into three, four or 
five strips of coal reaching from firing 
door to bridgewall. Alternate strips of 
live fuel lie between these layers of 
green coal. Each side strip, whether 
green coal or live fuel, has as its neigh- 
bor a strip of opposite nature. Center 
strips have live fuel along each side. 
Such a distribution is said to give a 
better mixture, higher furnace tempera- 
ture, more even fuel bed than the alter- 
nate system. 

Spread Firing. Spread firing means 
throwing coal over the entire grate—as 
uniformly as possible. Some authorities 
prefer an alternate sprinkling of light 
amounts. Others suggest light, fre- 
quent firing, while concentrating also 
on keeping fuel-bed holes covered. This 
system permits higher combustion rates 
but can lead to greater smoke troubles 
if too much coal builds up in a section 
of the fuel bed. 

Grate structure has some bearing on 
firing method employed. Hand-fired 
furnaces may have level or inclined 
grates. Level grates may be stationary 
or movable. Inclined grates should be 
movable only although a few stationary 
ones are still in use. A special furnace 
acting on a down-draft principle has 
two grates. 

Level grates permit a choice between 
spreading or coking forms of firing; 
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SIDE METHOD of cleaning fire uses hoes (left) or slice bar 
(right) to move burning coals to one side and expose clinker 
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FRONT-TO-REAR METHOD pushes burning coal back against 
the bridgewall so that clinker and ash can be pulled out the door 
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the inclined grate operates under a 
coking system only. 

With an inclined grate, furnace coal 
is fired at the front and top of the in- 
cline. Movement of the grates by hand 
levers pushes the coal as it is coking 
down the incline; at the bottom, un- 
burned refuse collects for dumping into 
the ashpit. 

It is smart operation to allow ash 
and unburned carbon on the dump 
grate enough time to burn out combus- 
tible. An effort should be made to keep 
this area level and free from holes. 
One frequent source of loss with this 
type furnace is moving grates too often. 
This action lets unburned coke fall into 
the ashpit. In addition, unnecessarily 
disturbing the bed gives off smoke. 

Down-Draft Furnace. How about a 
down-draft furnace? All coal is fired 
on the top grate. Here it gives off its 
volatile as it cokes. Air flows downward 
through the green coal on the top and 
the hot coke underneath. This mixed 
air and volatile stream passes through 
the upper grate down into the burning 
space between upper and lower grates. 

The lower grate carries a bed of hot 
coke made up of pieces fallen through 
or knocked down from the upper grate. 
Air for this second fuel bed comes up 
from the ashpit through the coke bed 
into the mixing area between the two 
grates. This meeting and mixing of 
two oppositely flowing gas streams re- 
sults in turbulence and good combus- 
tion. 

Most ash collects on the lower grate. 
From here it is removed as from a 
single grate. The upper grate some- 
times clinkers if coke is not “sliced 
off” at frequent intervals. 

Let’s get down to cases on suitable 
fuels and recommended thickness of 
fuel bed. On the matter of fuels the 
inclined grate finds soft coals, which do 
not cake readily, suitable fuel. The 
down-draft type of hand-fired fusnace 
needs a soft coal of appreciable caking 
quality to insure holding a fuel bed on 
the upper grate. In addition, it should 
be of a size where initial charge stays 
on this upper grate. If there are too 
many fines they fall through and 
smoke; flue dust could result. 

Coal Selecting. Level grate units 
usually employ the coals of the region 
because they are (1) readily available 
and (2) often cheaper for the quantities 
ordered. Sizing of coal is important 
but mostly from the standpoint of per- 


sonnel experience. Plants burn every- | 


thing from run of mine down to slack. 
Wherever*damper control can be well 
regulated, partially screened nut coal 
seems to give fairly good results. Heavy 
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4: Banking Method 
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BANKING A FIRE by this method allows 
clinkers along bridgewall to cool off 


percentages of slack entail special fir- 
ing methods, and good control of draft. 
Moreover, a close supervision must be 
exercised or smoking becomes a prob- 
lem. Firemen prefer a coarse fuel. 

Now for thickness of fuel bed. It 
varies, of course, with coal quality, 
size, available draft and steaming load. 
The heavier the load, the thicker the 
bed. With a run-of-mine bituminous 
coal on a standard flat grate, where a 
draft of about 1 in. of water exists in 
the breeching, fuel-bed thickness runs 
4 to 8 in. 

If coal is predominantly coarse with 
very few fines, fuel-bed thickness ap- 
proaches the upper limit of 8 in. If 
coal runs mostly small pieces and slack, 
hold fuel bed nearer 4 in. Double-screen 
coal is desirable. 

Many firemen reason that heavy fuel 
beds spread out the time between fir- 
ing. But this reasoning makes the 
smoke problem from hand-fired units 
far more serious than it need be. 

Clinker Trouble. Thick fires cause 
troublesome clinker as often as all 
other causes put together. The thicker 
the fuel bed, the greater the extent of 
the reducing zone, Fig. 2. Fusion tem- 
perature of ash is lowered in a reduc- 
ing atmosphere. Add to that the fact 
that incoming cool air and gas velocity 
through a thick fuel bed run much less 
than through a thin one, and the re- 
sult is for ash to tend to melt and 
clinker with a thicker fuel bed. On the 
other hand, carrying too thin a fuel 
bed may lead to holes blowing through, 
particularly if overfire draft changes 
suddenly. Thus the spread method 
needs constant attention. 

Second ranking cause for clinker 
and smoke difficulties is the stirring 
up of a fire with a slice bar. Ashes 
and small clinkers get up into the active 
section of the fuel bed where they run 


together to form large, troublesome 
clinkers. In fact, caution should be the 
watchword when raking or leveling a 
fire so as not to bring ash up into the 
hotter zone. 

Another clinkering factor comes into 
being when a fire is shaken down too 
much. Live coals fall into the ashpit 
where they continue burning. They 
heat up the grate as well as the first 
few layers of ash on the grate. 

When an ashpit door is closed it cuts 
off the supply of cool air passing 
through the grates. It may be enough to 
raise grate temperature to where 
clinkering develops. 

A heavy percentage of slack coal 
can indirectly lead to clinkering. Slack 
tends to mat over and, in breaking up 
the mat, the fire is stirred up so ash 
gets up into the active zone. 

Cleaning Fires. Since stirring the 

fire can cause so much trouble it follows 
that there are approved ways of clean- 
ing a hand-fired fuel bed. Where grates 
are movable cleaning problems are less- 
ened. But on flat grates two procedures 
are considerd good practice. The first is 
called the side method and the second 
the front-to-rear method. Both are done 
with the damper partly closed. 
- The side method cleans one side of 
the fire at a time. Good coal is scraped 
and pushed to one side, Fig. 3. Clinker 
and ash left behind can be pulled out 
with a hoe. If clinker sticks, a slice bar 
run under it loosens it. Usual procedure 
is to hoe up all ash and clinker to the 
front of the furnace before cleaning. 

Burning coals are returned to the 
clean grate by slice-bar action. The 
hoe spreads and levels these live coals 
out. Fresh coal is added to build up 
the fire. The second half of the grate 
surface is cleaned in the same manner. 

With the front-to-rear method of 
cleaning, Fig. 3, all burning coal is 
pushed back against the bridgewall. 
After the exposed clinker is loosened 
all ash and clinker are pulled out for 
final disposal. Burning coal is next 
pulled forward over the clean grate and 
leveled out. Fresh coal is added. 

The front-to-rear method of cleaning, 
while quicker, is not so satisfactory as 
the side one. Some clinker always 
stays against the bridgewall. In time 
this clinker grows. 

Other methods of cleaning seem to 
aggravate clinker and fuel-bed dis- 
turbances. They amount to stirring up 
a fire bed and producing byproduct 
smoke and combustion problems. 

Smoke troubles can often be reduced 
by proper use of overfire air. The next 
article in this series will discuss over- 
fire jets and their construction. 
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4 Units 1 and 2—65,000 kw each, 900 psi, 915 F—are de- 
signed to withstand extreme shock and for quick pickup. 


Each requires 1,125,000 Ib steam per hr, which after leaving 
the turbine is guided to two condensers by a connecting piece 


Welding Saves Million Dollars 
Year Harbor Steam Plant 


Fabrication of the many important parts that make up a power 


plant consumes time, labor. Carl N Barlow shows how welding 


saved big money by speeding up erection, making it compact* 


> Tue City or Los ANGELES Dept of 
Water and Power, Power Division, is 
engaged in a major construction pro- 
gram installing a total of five units 
in the Harbor Steam Plant, Fig. 1. This 
addition, will improve the power aspect 
from Boulder Dam, Fig. 2, and make 
excess impounded water in Lake 
Mead available to Nevada, Arizona, 
New Mexico and southern Utah for irri- 
gation. Urgency of the war years made 
it necessary to use all the electrical 
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power available from this source for the 
gigantic aircraft and wartime installa- 
tions in southern California, but this 
water is badly needed by all these 
states. Boulder Dam is now known as 
Hoover Dam. 


* Car] N Barlow is Mechanical Engineering Inspector 
of Design & Construction Div, Power System of the 
Citv of Los Angeles. 

Welding data and illustrations are from a study sub- 
mitted to The James F Lincoln Are Welding Founda- 
tion in its recent $200,000 Design-for-Progress Award 
Program, for reports, advances and improvements made 
by the application of arc welding in design, fabrication, 
construction and maintenance. 


Load Increase. Engineering Inspec- 
tion Section of the Design and Con- 
struction Division is contracting for 
and ordering over $9,000,000 worth 
of material for Harbor Plant. This 
does not include industrial and resi- 
dence installations, an equal amount, 
which are sorely needed for the fast- 
growing metropolis. Population of Los 
Angeles has increased over 500,000 in 
five years, Fig. 3, and each month of 
this period about 150 industries have 
established plants or offices. Thus a 
tremendous task of providing facilities 
has fallen on the municipally owned 
Dept of Water and Power. 

Savings. Welding design is saving 
the department over $1,000,000 a year 
in fabrication of various pieces of power 
equipment, Fig. 4. With a construction 
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AQUEDUCT HYDRO PLANTS LEGEND BOULDER POWER 


O Hydro power plant PLANT 
4 Steam power plant 

M)Switching station 

© Receiving station 


San Francisquito No.| 


San Francisquito No. 2 O Distributing station = 
Industrial station (at 132 kv) 
Son Fernando ~~ ircui 
\ : 287,500-volt Boulder Silverlake 
Sw. Sto. 


Victorville 
Sw. Sta. 


> 34.5-k4v interconnection with 
Burbank Municipal System (steam plant) 


~ 
34.5-kv interconnection with 3 
Glendale Municipal System (steam plant) rR 
S. 
\ 34.5kv inter- 
/ Franklin D with Pasadena 
/ Plant { ~System 
/ Q No. 5 / steam plant) 
—fAlameda 
~//0,000-olt 
~ 


force of more than a thousand, the time — 
element is extremely important both 
in dollar cost and availability of power al 

for sale. Welding not only cuts fabri- 

cation time in half but also plays a 

great part in erecting the power plant. 

Another saving is attributable to weld- 

ing because it lends itself admirably to 

compactness, and so more generating Synthetic Rubber, 
units can be erected on the same went als 
amount of ground space. Aluminum——~ [Gee 


Reduction Plant 
Earthquake Protection. To overcome O 
some elements in the swaying motion of 


132,000 -volt 


belt line 


10,000-volt 
transmission line 


y HOkv 

an earthquake, it was necessary to lower (C) | S5O-cycle 66kv inter- 

the center of gravity of the turbines Q EX) Soy ey — 

so they would operate uninterruptedly je ve! 

during severe shocks. This was accom- Company 

plished by triangulating the forces with or a ; Seal Beach 
two main condensers and a connecting 
| piece, Fig. 5. Spring-loading mech- e Long Beach Steam Plant 


anisms act as stabilizers, and turbine 
rotors add a gyroscopic effect. The con- 
necting piece not only allows the gen- 
erating units to operate in an earth- 
quake, but also serves to split steam 7] 


Completion of five units of Harbor Steam Plant is expected to improve Boulde: 
flow as it changes to condensate within 


Dam water and power use, and will make the excess available for other states 
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3 500,000 population increase brings 
with it the need for additional power 


Turbine 


Condenser 
\ 
~ 
4 
Condenser 


Connecting piece 


This arrangement lowered the turbine 
center of gravity for greater safety 


the condensers. Vanes, welded inside 
the structure and acting as turning 
points, give centrifugal motion to the 
steam, which causes it to return more 
rapidly to the liquid state. 

The connecting piece, Fig. 4, fabri- 
cated by Southwest Welding & Mfg 
Co of Alhambra, Calif., was transported 
complete 30 miles to the erection site. 
All steel plate is ASTM A-70 except the 
vanes, which are special hull plate 
secured from the U. S. Navy. Extreme 
service requirements justify this special 
plate; 575,000 Ib of water and steam 


will flow across it each hour for its en-: 


tire useful lifetime. 

ASME Unfired Pressure Code, para- 
graph U-69, was the controlling fabrica- 
tion specification and was conformed to 
at all times. Certified welders were used 
‘throughout the entire project and the 
welding was rigorously inspected. All 
welds were multiple pass with shield- 
are No. 7 rod, and were back-chipped 
and sealed with 14-in. seal welds. 
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Vanes were stagger welded with 3-in. 
welds spaced on 12-in. centers; this 
avoided locked-in stresses and also per- 
mitted contraction of vanes when cold 
during shutdown and overhaul. Fig. 4 
shows the completed unit loaded and 
ready for transportation to the plant. 
Costing $15,000, the connecting piece 
measures 15x15x16 ft and weighs 42 
tons. 

Transportation of such a large object 
presented many problems. Special 
permits were obtained from the Cali- 
fornia State Highway Dept, and a 
traffic escort was provided to clear inter- 
sections along the designated route. The 
truck had to make wide detours around 
heavy traffic and suburban cities be- 
cause the bulky load would not clear 
bridges and street-car electric lines. 

On arrival, the connecting piece was 
placed inside the turbine footing with 
the 125-ton lift crane, which is part of 
the turbine-bay installation. Only one- 
inch clearance is allowed for placing. 
One entire side of the footing is left 
open to facilitate moving this bulky 
item and help align it with the tur- 
bine. 

Final Connection. Exhaust flange and 
24-in. bleed line were tack welded at 
the time of fabrication; after placing 
the turbine and seating the gaskets they 
were solidly welded in place. If adjust- 
ments are necessary the tack welds can 
be broken and relocated at the desired 
point before final welding. After plac- 
ing the turbine, the one-inch clearance 
space is filled with a %-in. fillet weld, 
making the turbine and connecting piece 


Welding the connecting piece made a considerable saving in its cost, but trans- 
portation of the bulky part from shop to erection site needed careful planning 


a true finished assembly. The turbine 
may be removed, however, by taking 
out the stud bolts connecting it to the 
flange and those in the 24-in. bleed line. 

If fabricated with rivets or bolts the 
connecting piece would have cost about 
double that of the welded structure. 
Other disadvantages are: (1) time and 
number of workmen required for erec- 
tion (2) subsequent loosening of bolts 
or rivets when the plant is shut down. 
and the turbine and connection are cool 
(3) clearances required to erect and 
couple the riveted or bolted piece to the 
turbine. 

Welding Advantages. One of thie 
greatest points in favor of welding in 
modern steam-electric generating plants 
is the fact that it lends itself admir- 
ably to compactness where space is at a 
premium. The shorter the piping, the 
less friction in the line and the greater 
the over-all efficiency of the plant. This 
means dollars to the operators. 

Greatest point to consider is the fact 
that units joined by welding are integ- 
ral, and the joint is tight whether hot 
or cold. There are no obstructions be- 
cause the weld finishes smooth; there- 
fore it introduces no joint friction com- 
putations. No clearances are required 
for placing or removal, as with bolts 
and rivets. 

Steam-design engineers, aware of the 
possibilities of redesigning present units 
with welding, are continually revising 
their plans to incorporate this modern 
method in construction procedure. Thus 
they save the costs involved in more 
lengthy practices. 
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FRONT VIEW shows diesel power plant in foreground, steam _ in three stages: four bays in center were erected in 1931, two 
plant, now used as standby, at rear. Diesel plant was built at left of entrance in 1937, three at right just completed 


Extension Ups Grand Haven Diesel Plant 


Addition of 3850-hp engine makes Michigan municipal largest 


in U. S.; thorough study reveals advantages of diesel genera- 
tion; proposed future development to provide about 23,000 hp 


ENGINE ROOM: In foreground is 2250-hp engine installed in 1937, followed by 3850- 
hp unit of 1941 (piston being pulled), three 1140-hp engines (1931-34), new 
3850-hp unit at far end. Space beyond new unit available for similar generator set 
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By J BRYAN SIMS 


Superintendent — Engineer 
Board of Public Works 
City of Grand Haven, Michigan 


> MARKING ANOTHER MILESTONE in its 
more than 50-year history, the Grand 
Haven, Mich. municipal diesel plant 
has just completed an extension, which 
brings its , resent capacity to 13,370 hp, 
believed largest in U. S., and provides 
for another similar unit to lift total to 
17,220 hp. As part of the thorough 
study confirming the wisdom of con- 
tinuing diesel generation, plans were 
made for development which would 
permit installing more than 20,000-hp 
firm capacity in the building as now 
.extended. 

A manufacturing and resort town on 
Lake Michigan where Grand River en- 
ters it, Grand Haven has generated 
power municipally since 1896. The 
original steam plant grew until it at- 
tained the present 3000-kw capacity in 
1928. Increased loads and high pro- 
duction costs led in 1929 to expansion 
by construction of a diesel power plant 
southwest of the steam plant (photo 


POWER @ August 1948 


inte 


abe 
a De 
we 
. 
ing 
ink 
ph 
al 
a: 
P 


REAR VIEW shows recently built extension with exhaust and 
Diesel icebreaker Mackinaw is lying 


intake housing at rear. 


above). Two 1140-hp 800-kw Baldwin 
DeLaVergne 4-cycle engines in 1931, 
were followed by a duplicate in 1934. 

Continued load growth led to extend- 
ing the diesel plant in 1937; the build- 
ing was added to on the northeast (see 
photo) and a 2250-hp 1600-kw 2-cycle 
Nordberg diesel installed. Remaining 
space in the extension was filled in 
1941 by another Nordberg 2-cycle unit, 
of 3850 hp, 2715 kw. 

Steam Plant. Since the first diesel 
was installed, firm capacity (full load 
with largest unit out) has been inade- 
quate to meet peak demand, and so the 
steam plant has been maintained as 
standby. When one diesel is out for 
inspection or overhaul, steam-plant 
boilers are held on bank. This is ex- 
pensive in fuel and also labor, since the 
layeut prevents diesel-plant operators 
attending the steam plant. 

In 1946, in a long-range study to de- 
termine how to meet current and future 
loads, returning to steam generation 
was examined. But more extensive 
building alterations would be needed to 
modernize and expand the steam plant, 
and the nature of the load worked 
against economical steam operation. 
Present load runs from a peak of about 
6500 kw at 11:30 am down to 1000- 
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in Grand River nearby. 
sand: 150,000-gal tank in foreground; others are 100,000 gal 


Fuel-oil-storage tanks are buried in 


Air- intake and exhaust chambers 


Transformer 
latform and 
cable manholes 


Switchboard 


Fut 
Present 900. 


Existii 
3000-3600 hp hp units Future 
units~ 


Gage panel 


7 
| 3850-hp 4 


Th 
J 


1 \ 


New 
3850-hp 
unit it 


t 
' 
) 


—— 


r 


extension 


PROPOSED DEVELOPMENT: Plan reveals location of new 3850-hp unit, space for 
similar machine, and way in which three existing 1140-hp units might be replaced 


1200 kw in early morning. Most fac- 
tories do not run extensive night shifts 
and load drops substantially after 10:00 
pm. There was no indication of any 
general shift in the nature of the pre- 
dominantly industrial demand. 

Having decided to continue diesel 
generation, we planned plant extension 


at the southeast end (see plan). This 
meant rearranging intake and exhaust 
facilities for the older engines at this 
end. The three 4-cycle engines now 
have their intakes at front of building, 
with exhaust mufflers at rear, in a hous- 
ing. Where the old one-story intake and 
exhaust building stood, we extended 
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Partial Plan 


EXHAUST AND INTAKE LAYOUT: Plan and sections show the 
housing for waste-heat boilers, exhaust mufflers, and intake 


the plant to install one 3850-hp engine 
and another similar machine for which 
specifications are out. 

In selecting the new engine, consider- 
ation was given to larger cylinder bore 
but in view of the advantages of having 
units as nearly alike as possible, we 
chose a 2114x3l-in. 225-rpm 2-cycle 
Nordberg diesel direct-connected to an 
Elliott 3390-kva 6900-7200-v 3-phase 
60-cycle generator. The present 21x29- 
in. engine (2250 hp) will be converted 
to 2114-in. bore. and, since the new unit 
duplicates the 1941 engine, a measure 
of ring and piston-head standardization 
will be effected. 

Accessories. Completing the new in- 
stallation are: 1836-sq-ft 150-psi Foster 
Wheeler extended-surface waste-heat 
boiler, Maxim exhaust and intake si- 
lencer, Struthers-Wells oil coolers and 
jacket-water heat exchanger, two Allis- 
Chalmers 965-gpm_ soft-water circulat- 
ing pumps, Blackmer auxiliary oil 
pump, Dollinger Staynew automatic 
air filter. 

New building extension is 54x57 ft 
{craneway) plus an additional 25 ft, 
3-in. extension to rear which houses 
waste-heat-boiler and muffler rooms, 
air-intake silencer and filter rooms at 
basement and operating-floor level. Ad- 
ditional space above provides lockers 
and washroom, chief operator’s office 
and an entrance foyer. A balcony at 
crane-rail level provides space for cool- 
ing-water surge tanks, air-starting bot- 
tles, day tanks, etc. 

Experience with an arrangement not 
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particularly favorable to operation led 
us to take pains in designing the waste- 
heat-boiler and air filter layout. As 
shown in the drawing, operators have 
easy access from basement and oper- 
ating floor to the boiler room. Doors 
from boiler and muffler room into each 
section of filter and silencer rooms 
make these compartments readily avail- 
able. In the past, snow entrainment in 
air entering the filter rooms was con- 
siderable, the snow covering the filters. 
Now if this happens, we will open doors 
between filter and muffler rooms and 
hot air will prevent icing on screens. 
Houls louvers on the intake will also 
help. Similar louvers used in revamp- 
ing the 4-cycle intakes can be seen un- 
der the windows in photo of building 
front. 

The 1941 and 1948 engines are air- 
injection units, for which we find ad- 
vantages when heavy oils are burned. 
We now use straight-run residual from 
Michigan refineries, with a viscosity of 
5900 to 1000 ssu at 100 F. We are 
burning about 7000 gal per day. Total 
storage capacity is 770,000 gal: 420,000 
in a tank above ground, in the hills and 
350,000 in three tanks buried in sandy 
soil near the plant (see photo). The 
sand is not particularly corrosive; tanks 
are stiffened by specially designed an- 
nular angle-iron rings inside, to carry 
the sand load. Burying the tanks not 
only improves plant appearance, it 
helps reduce amount of heating neces- 
sary to keep the oil fluid. There is also 
an 8000-gal underground lubricating- 


oil storage tank close to the plant. 

Fuel Oil. We have given consider- 
able study to handling and burning our 
heavy fuel, which has a pour point of 
34 to 42 F. Besides heating the ad- 
jacent municipal water filtration plant, 
and an_ electric-distribution service 
building to be erected, stéam from 
waste-heat boilers heats the fuel oil. 
All fuel piping is insulated and soil- 
heating cable runs parallel with piping 
under the insulation. It is used to heat 
oil in an emergency. Two Sharples 
centrifuges clean all fuel oil. It also 
passes through Nugent filters, and is 
heated and settled in conical-bottom 
tanks before going to the engines. All 
lube oil goes through Honan-Crane and 
Youngstown-Miller earth-type filters. 

After installing the next unit, as pro- 
vided for in the building extension, fur- 
ther expansion must be handled by 
replacing the older 4-cycle engines with 
large 2-cycle units, as on the plan (pre- 
ceding page). This would permit in- 
creasing total plant horsepower to 
about 23,400. These older engines are 
still going strong, however, and what 
is done will depend on future load con- 
ditions and the fuel market. 

Grand Haven power system is oper- 
ated separately from other city activ- 
ities by a board of five elected local 
business men serving staggered 5-year 
terms. Separate accounting gives an 
accurate record of all operations. The 
system’s own organization handled all 
engineering and construction of the 
recent extension. 
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Section Through Intake Chamber, 


filters of the new 3850-hp engine and the future unit. This 
setup gives operators convenient access from operating floor 
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Vector Analysis 


--- Disconnects 


-~- circuit breaker 


De field 


Angle between voltage and current is 
decreased as power factor improves 


(b) 


Generator B floating on line. Power 
to prime mover supplies only losses 


Increasing field of B causes current 
|, to flow through both generators 


POWER ® August 1948 


Parallel Operation 
Generators 


Here’s how machines pick up and distribute load after syn- 


SYNCHRONIZING GENERATORS is first step in parallel operation. Machine voltage 
has to equal that of bus; also frequency and phase relationship must be the same 


chronizing. E J Kelley gives clear analysis of what happens 


to current and power factor if de field and power output vary 


> PARALLEL OPERATION of generators 
means that two or more units, connected 
to the same bus, supply power to the 
load. In parallel operation of dc ma- 
chines, load division between them is 
handled by varying field rheostats. 
Since voltage varies with field strength, 
machine with highest voltage takes 
larger load. This is not true in parallel 
operation of ac generators. 
Fundamentals. Let’s start our analy- 
sis of ac units by considering a single 
generator connected to the bus and 
supplying power to load. A 3-phase 


machine is shown schematically in Fig. 
la, and vectorially in lb. Since load 
is generally balanced between the three 
phases of generators met with in or- 
dinary practice, we will analyze what 
happens in but one phase. No attempt 
is made to keep vectors to scale. 

Let’s look further at Fig. lb. The 
two vectors represent line-to-neutral 
voltage V, and current in one phase 
winding, 7. Since the majority of in- 
dustrial loads are inductive, current 
lags voltage as shown. If load were 
purely resistive, both vectors would be 
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Decreasing excitation of B_ results 
in power factor change in machine A 


Va 


(b) 


Considering two generators as series 
circuit 5b; both are carrying load 


Ip 
WS 
Ep 
(a) 
Ip 
<— 
(b) 


5 In’ and |,’ are resultant currents 
after excitation of B is increased 


Vg Ya 


Is 


Vi & 


‘Effect shown of increasing power to 
machine B by opening steam throttle 


in phase, or in step. Angle at which 
current lags voltage is indicated by 
Greek letter 0 If the system pf were 
to improve, as when a_ synchronous 
condenser or shunt capacitor is put on 
the line, angle 8 would decrease. Keep 
in mind, the system pf of a balanced 
3-phase system is the cosine of angle 4 
between phase current and phase volt- 
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age. For a Y-connected generator, line 
current equals phase current while line 
voltage equals 1.73 x phase voltage. 
Line voltage is displaced 30 deg from 
phase voltage. 

Assume system load has increased 
and another machine must be put on 
line. -Second machine, B, is started, 
brought up to speed of A, then syn- 
chronized to the bus. This means ma- 
chine and bus voltage are equal; fre- 
quency of incoming machine equals 
that of bus, and phase rotation of both 
machine and bus are the same. 

Varying the Field. After machine B is 
synchronized, the throttle of its prime 
mover is adjusted so generator is 
neither taking nor delivering power to 
line, Fig. 2. By increasing field of B, 
generated voltage increases, hence V,, 
becomes greater than V,, Fig. 3. Since 
V, and V, are in opposition (consid- 
ering two generators as a series Cir- 
cuit), voltage difference E, sends cir- 
culating current 7, through both ma- 
chines. This current lags behind volt- 
age that produced it and leads voltage 
of machine A. 

After excitation of B has been 
changed, current in its winding is /, 
while current in machine A is vector 
sum of J, and /,. If voltage of genera- 
tor B is decreased, V, becomes greater 
than V,, Fig. 4. Here circulating cur- 
rent /, is produced by generator A. 

Keeping these two examples in mind, 
consider the two machines in parallel, 
each carrying equal load at same pf. 
Fig. 5a represents either machine in 
its vector relation to bus, while Fig. 5b 
shows relation to the series circuit be- 
tween machines. Total current to load 
is sum of the machine currents. Now 
if field of B is strengthened, its voltage 
increases, Fig 6a. As a result current 
in generator B is vector sum of its 
original load current /b, and circulat- 
ing current /r, Fig. 6b. Although cur- 
rent in generator B increased in mag- 
nitude, power output remained essen- 
tially constant because pf decreased 
(angle between voltage and current in- 

creased). Power output did not vary as: 


Power = V3 x Viine X Thine X pf 

Referring to Fig. 6b, we see resultant 
current in machine 4 is /,,, the vector 
sum of J, and /,. Notice that magnitude 
of J,, is less than /,, at same time the 
angle between current and voltage in 
machine A decreased. Hence when 
excitation of B increases, resultant cur- 
rent and pf angle of that generator 
increases. Simultaneously magnitude 
of current in A decreased while its pf 
improved. Total current to load is 
resultant of /,, and /,,, and is the same 


as before excitation change. Therefore, 
although total current delivered by ma- 
chines has not changed, current and 
pf of each machine has varied. Thus, 
field adjustment of generators in paral- 
lel changes the pf of generators but 
does not affect load distribution be- 
tween machines. 

Changing Power Input. Fig. 2 shows 
machine A supplying power to load 
while B “floats” on the bus. Here in- 
put to B is just enough to overcome 
generator losses. If throttle of B’s 
prime mover is opened, rotor spurts 
ahead and as a result V, forges to a 
new position V,.,, Fig. 7. Vector dif- 
ference between voltages V, and V,,, 
is E,. This voltage produces a cur- 
rent /,, the synchronizing current, 
which lags behind E,. In machine B, 
the only current flowing is /,, while 
current in A is the sum of /, and 
I,, which we will call J,. Notice how 
addition of synchronizing current /, 
has changed total current carried by A, 
and has also changed the phase angle 
between V, and J,. Now we see how 
increasing power input to B decreases 
power output of A. 

Motor-Generator Action. In addition, 
since the angle between V,., and /, 
is less than 90 deg, B is acting as a 
generator. It is now apparent that by 
letting more power into prime mover 
of B, load is taken off A and put on 
B. As load comes on B it produces 
a resisting torque; which opposes the 
momentary shift of rotor. Hence B 
spurts ahead only enough to take on 
load equal to increased input to prime 
mover. Total current output of both 
machines is now the same as 4’s alone. 

As pointed out, a difference in volt- 
age is produced when either the excita- 
tion or power input increases, which 
causes a current to flow in the series 
circuit between both machines. This 
current has been referred to as /,, 
current caused by resultant voltage 
E., and as /,, the synchronizing cur- 
rent. The latter is the more appropri- 
ate term since flow of this current tends 
to hold both machines in synchronism. 
It does this by motor or generator ac- 
tion, as follows: 

Consider Fig. 3 where voltage V, 
is greater than V,. Since both machine 
windings have practically all reactance 
and little resistance, current lags nearly 
90 deg behind voltage E,. Power out- 
put is therefore positive, signifying gen- 
erator action in machine B. Consider- 
ing machine A, current 7, is over 90 
deg out of phase with voltage V,, 
representing the input of power, or 
motor action. 
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Designs for flexibility and 
strength, and for high resist- 
ance to abrasion, corrosion 
and bending fatigue — here 


are applications for each 


type that give satisfactory 
service. Nonpreformed . and 


preformed rope are compared 


By W I LEX 


Assistant Chief Engineer 
Wire Rope Division 
John A Roebling’s Sons Co 


> Wire ROPES, made in many construc- 
tions, serve almost countless purposes. 
For this reason, selecting the most satis- 
factory and economical rope for a job 
becomes complicated. One of the first 
requisites is an understanding of dif- 
ferent constructions and why one rope 
is better suited to a given application. 

Construction of a wire rope denotes 
the number of wires and strands, type 
of core, and the way these elements 
are put together to form a rope. There 
are strand constructions, ranging from 
7 wires to 61 or more. These are 
formed into 6- or 8-strand ropes with 
either a fiber or a metallic core, Fig. 2 
and 3. They can be right or left regular 
lay, Fig. 4 and 5, and right or left lang 
lay, Fig. 6 and 7, preformed or non- 
preformed. Thus, hundreds of rope 
constructions are supplied in many 
grades and sizes. So the manufacturer 
must literally make thousands of dif- 
ferent ropes. 

The answer to why so many types 
are necessary lies in the fact that al- 
most every job differs in some respect 
from every other. Therefore a rope that 
performs most satisfactorily in one case 
may not be best suited in another. The 
manufacturer’s job is to build and sup- 
ply the type that gives best service for 
each set of conditions. 


Standard Construction. Fig. 8 shows 
four classifications for commonly used 
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How Choose the Proper 
Wire-Rope Construction 


For long wire-rope life, select the correct construction for the application and 
make sure the sheaves and drums on which ropes run are in good condition 


wire ropes: 6x7, 6x19, 8x19 and 6x37 
constructions, all of the same diameter. 
The relative size of the wires, which 
gives various degrees of flexibility to the 
different constructions, is shown. The 
6x7 construction, a fairly coarse rope, 
is often referred to as the “coarse-laid” 
construction. 

The 6x19 type is more flexible and 
thus lends itself to many more applica- 
tions. It is the most widely used rope 
in general service. The 8x19 and 6x37 
ropes are the most flexible standard 


constructions because they are fabri- 
cated of more and smaller-size wires. 
But their field of application is some- 
what limited because they lack resist- 
ance to abrasion and corrosion char- 
acteristic of the 6x19 type. 

Fig. 8 shows the difference between 
these standard constructions and the 
way the various names have been de- 
rived. The first number refers to the 
number of strands whereas the second 
gives the number of wires in each 
strand. For instance, 6x7 rope has six 
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strands, each made with seven wires. 

There are many other constructions 
of wire rope besides the ones shown, 
also several different constructions that 
fall under each of the standard classi- 
fications. For example, 6-strand ropes 
with 16 to 25 wires in each strand fall 
under the 6x19 classification. Three 
such ropes are shown on the bottom 
row, Fig. 8. The first one actually has 
19 wires per strand while the other two 
have 21 and 25 wires respectively. Like- 
wise, 6-strand ropes with 26 to 46 wires 
in each strand fall under the 6x37 
classification, but only one of these is 
shown. Each construction is suited to 
a particular field, and for best economy 
by using the correct construction for a 
given job. 

Fabricated of a few relatively large- 
diameter wires, the 6x7 rope has better 
resistance to corrosion than the more 
flexible ones. It is suitable for services 
where abrasion is severe but where 
bending is a minor consideration, as on 
some slopes and mine haulages, for 
traction ropes on tramways and for guys 
where corrosion may present a serious 
problem. 

In 6x19 ropes, wires are of a size that 
have about equal resistance to abrasion 
and bending fatigue. The coarser 6x19 
ropes are used on inclines and on 
scrapers and draglines where they are 
subject to considerable scrubbing along 
the ground, and for oil-well drilling. 
The intermediate 6x19 constructions 
serve for freight and passenger eleva- 
tors, on mine-shaft hoists, on car dump- 
ers and skip hoist. The more flexible 
are for general hoisting purposes, as 
on derricks, cranes and shovels. 

Freight, Passenger Elevators. Because 
of its greater number of strands of 
slightly smaller diameter, 8x19 rope is 
more flexible than 6x19. But it has 
less metallic area and a slightly larger 
center core, and so does not have the 
strength and resistance to crushing and 
distortion that a 6x19 has. For these 
reasons the 8x19 constructions have 
fewer applications in industry, outside 
of some skip hoists and overhead travel- 
ing cranes. It is used extensively on 
freight and passenger elevators where 
its greater flexibility is an advantage 
under the fairly easy operating condi- 
tions. 

Of the 6-strand ropes the 6x37 is the 
most flexibile, and so is adapted to 
small sheaves and drums. and where 
abrasion and corrosion are a minor 
factor. Therefore it is not often used 
outdoors unless rope size is fairly 
large. It is almost universally selected 
for overhead traveling cranes and, in 
the larger sizes, for dredges, stripping 


‘80 (468) 


Wire rope may have 6 or 8 strands 
around a fiber core as in this 6x21 


A wire-rope core increases rope’s 
crushing resistance and strengtn 


4 These four different rope lays are in common use: 4, regular lay, right lay; 
=—8 5, regular lay, left lay; 6, lang lay, right lay; 7, lang lay, lett lay 


shovels and draglines in coal fields. 

The 6x7, 6x19 and 6x37 ropes are 
often fabricated in the lang-lay con- 
struction. In the regular lay, Fig. 4 and 
5, the wires are laid opposite to the 
direction the strands lie in the rope. As 
a result, individual wires on the rope’s 
outside are nearly parallel to its axis. 
In the lang lay construction, Fig. 6 and 
7, wires and strands lie in the same di- 
rection, which gives the wires a con- 
siderable angle with the rope’s axis. 
Lang-lay rope has the same strength as 
regular lay but has the advantage of 
being slightly more flexible for the same 
size and strand construction. Also, 
lang-lay has greater resistance to abra- 
sion than regular-lay. It is used for 
hoist and dragline ropes on excavating 
equipment, scraper wagons, carryalls, 
and other similar equipment. 


Independent Wire-Rope Cores. Any 
of the standard constructions are sup- 
plied with either a fiber or an inde- 
pendent wire-rope core. The all-metallic 
construction, however, is generally used 
in 6-strand ropes because conditions re- 
quiring its use can seldom be met sat- 
isfactorily with the 8x19 constructions. 
An independent wire-rope core adds 
about 7.5% to the rope’s strength and 
reduces its stretch. On some applica- 
tions increased strength and low stretch 
may justify using this class of rope but 
usually it serves where a firmer support 
for the strands is desirable. 

Deteriorated Fiber Core. It is advan- 
tageous to use rope with an independent 
wire-rope core where temperatures are 
high enough to char or burn a fiber 
core. The rope core in Fig. 9 has de- 
teriorated in this manner and its cross 
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6 x 19 WIRE-ROPE CLASSIFICATION 


Here -are the four classifications into which the commonly used wire 
ropes can be grouped: they are 6x7, 6x19, 8x19 and 6x37 constructions. 
All are shown of the same size to indicate the relative size of the wires 
which give various degrees of flexibility to the different 


constructions 


1 When the wires in a nonpreformed wire rope break, their ends generally rise 
above the surface of the strand so that their locations ore easily detected 


section clearly shows how its diameter 
was reduced and how the core allowed 
the strands to pull toward the center 
and toward each other (overlap). But 
since overlapping could not occur, de- 
structive nicking developed at the points 
of strand contact. This has reduced 
the rope’s strength and its useful life. 

The same action occurs if a rope 
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Broken-wire ends in preformed rope generally remain closely in place in the 
strands but with some care these breaks are easily seen during inspections 


with fiber core is used where the pres- 
sures are high enough to cause the 
strands to crush the core. High pres- 
sures occur with heavy loads and where 
the rope operates over sheaves and 
drums of relatively small diameter. 
These conditions prevail on most 
shovels, cranes and draglines, and so 
on excavating equipment, ropes gener- 


This cross section shows that the 
fiber core has deteriorated because of 
the high temperature and thus has per- 
mitted the strands to bite into each other 


ally have an independent wire-rope 
core. These applications form one of 
the largest uses for this type of rope. 

Preformed Constructions. Because a 
preformed wire rope is made of the 
same material as the standard or non- 
preformed, it can be supplied in any 
size, grade and construction, and in 
either regular or lang lay. It is made 
in the same way as non-preformed rope, 
except that during the final operation 
the wires and strands are formed to 
the spiral shapes they assume in the 
finished rope. Because of this difference 
the strands do not have a_ tendency 
to unlay when the rope is cut. This 
inert characteristic makes a preformed 
rope readily distinguishable from a 
standard or nonpreformed type. 

This characteristic also makes pre- 
formed rope less susceptible to some 
forms of abuse and less likely to be 
damaged during installation. Because 
preformed rope is a little more flexible 
than nonpreformed of the same size and 
construction, it gives better service 
where bending and fatiguing conditions 
are severe. 

Broken Wires. Another difference 
between the two types is that broken 
wires are not so easily detected in the 
preformed construction as in nonpre- 
formed. Because the strands and wires 
are shaped to their spiral forms, ends 
of broken wires remain in their original 
positions and do not spring up from 
the surface as on nonpreformed ropes. 

Fig. 10 shows how broken wires 
generally appear in a nonpreformed 
rope. The difference between these and 
the breaks in preformed rope is ap- 
parent, Fig. 11. Therefore it is gener- 
ally a little more difficult to inspect a 
preformed rope for broken wires, but 
if proper care is taken these breaks 
can be seen easily. 
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Suction 


> DuRING THE PAST YEAR several large 
surface condensers have been installed 
with rotary-type vacuum pumps instead 
of steam-jet air ejectors. The decision 
on the proper vacuum pump is best 
made after comparing the merits of the 
two types. Here we report certain 
items to consider in preparing such a 
survey, and discuss the calculation of 
air-pump capacity. 

For a number of years, ever since it 
supplanted reciprocating and hydraulic- 
type vacuum pumps, the steam-jet air 
ejector has been standard equipment 
for surface condensers. 

Compared with a mechanical rotary 
pump the steam-jet air ejector has the 
following advantages: (1) lower first 
cost (2) no moving parts (3) greater 
air-removal capacity. Several factors, 
however, favor the rotary air pump and 
become increasingly important with the 
trend to higher operating pressures and 
temperatures. These are: (1) Am- 
monia contamination, believed to be 
introduced by returning air-ejector 
drains to the system, is a problem in 
some plants. (2) Steam jets normally 
operate at reduced pressure and some- 
times excessive maintenance of reducing 
devices is encountered. 

The rotary pump performs both the 
operations of normal air removal and 
of pumping dewn the unit when start- 
ing up. Large capacity “hogging jets” 
must supplement air ejectors to start 
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Rotary pump has eccentric rotor that creates space for gas entering suction at 
top while compressing previous charge to discharge pressure and forcing it out 


Rotary Steam-Jet Air Pumps? 


Suction 


Equipment Choracteristics 

80,000 kw turbine, 75,000 sq ft, 70,000gpm 
2-pass, 7ft/sec, $-in. tube condenser, .65 
cleanliness factor 


Kinney rotary pump-DVD 181,420 or 
6.75 cfm steam-jet air ejector 
19 


Cooling water 


Condenser pressure-in. Hga 
: - : 


SF 
400 500 


(rere) 200 
Steam flow to 1,000 Ib/hr 


200 


2 = o 


Ejector capacity-Ib/hr, air-vapor mixture 


~ 


At low condenser-steam flows the air 
Pump capacity determines the vacuum 


Here’s a comparison of cost and operation of two types of 
surface-condenser air-removal equipment, made by W C Wood- 


man, mechanical engineer, Stone & Webster Engineering Corp 


up large condensers in a reasonably During the war they served as “rough- 
short time. This duplication of jets, ing pumps” in certain high-vacuum 
however, is not a serious operating dis- processes. These pumps can reduce 
advantage. pressures below 0.001 in. Hg abs, well 
Rotary Pump. One type of rotary beyond power-plant requirements. 
vacuum pump* is shown in Fig. 1. An The largest available size of this 
eccentric rotor displaces air and vapor pump has been customarily applied to 
ahead of it, drawing these gases into surface condensers. This unit has a 
a suction port and discharging through pumping capacity of about 700 cfm at 
the outlet. No sliding vane or metal- atmospheric pressure and about 550 
to-metal contact exists between rotor cfm at 29 in. Hg vacuum. A 40-hp 
and casing. A viscous fluid maintains motor is usually provided with this 
the seal, tri-cresyl phosphate being em-_ size. although continuous operation 
ployed for condenser-vacuum-pump needs at 29-in. Hg vacuum are gen- 
service. The air-vapor mixture together — erally less than 25 hp. Maximum power 
with some of the sealing fluid dis- demand occurs at about 22 in. Hg 
charges through a baffled tank in vacuum. 
which the sealing fluid separates out 
and returns to the pump. In con- COMPARISON OF AIR PUMPS 
denser-vacuum-pump service an addi- In selecting the proper type of air 
tional whirl-type separating chamber pump, the following factors require 
completes the separation of air and comparison and study: 
moisture. This pump type has served First Cost. In an installation of any 


for some years in evacuating electric appreciable size and importance two 
light bulbs and in hydrogen-cooled rotary pumps should be used for re- 
generator-seal oil-conditioning systems. liability. Normally one pump in op- 
eration should be sufficient, with the 
*Rotary-pump characteristics in this article are based second held in standby reserve. 
Condenser manufacturers often fur- 


on the type DVD—181,420 rotary-vacuum pump, as 
made by the Kinney Mfg Co. 
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Two-stage steam-jet air ejector 
Nominal rating-6.75cfm free air at |.Oin 
Hga, 7.5F temp drop 


8 


Ejector capacity-Ib/hr, air-vapor mixture 


S 


Equivalent capacity 7.5F temp drop,cfm, free air 


2 3 4 
Pressure at suction chamber -in. Hga 


uo 


Typical 2-stage steam-jet air ejec- 
tor performance at various suctions 


nish a twin-element 2-stage air ejector 
with each element having enough ca- 
pacity to handle normal air leakage. 
But these twin elements are mounted 
on a single inter- and after-condenser. 
To insure continuous service and pro- 
vide the same degree of reliability as 
with two rotary pumps, the specifica- 
tions given the condenser manufacturer 
should require furnishing of two banks 
of inter- and after-condensers, each with 
its own 2-stage steam jet. These ejec- 
tor units should be piped in parallel 
in the condensate line, and each should 
have capacity to handle maximum ex- 
pected normal air leakage. It is also 
necessary to furnish a high-capacity 
auxiliary hogging jet for starting. 


Here’s the first cost comparison: 


Two rotary vacuum pumps complete with 
motor drives, baseplates and individual 
separators, but with common whirl cham- 
ber, capacity of each equivalent to 4-cfm 
free air leakage at 1.0 in. Hg abs and 
7.5-F temperature depression— $11,500 


Two single-element 2-stage steam-jet air 
ejectors, each with its own inter- and 
after-condenser, capacity of each, 
101.25-lb air-vapor mixture, equivalent 
to 6.75-cfm free air leakage at 1.0 in. 
Hg abs and 7.5-F temperature depression 
and one hogging jet— $6700 


The reason for choosing a 6.75-cfm air 
ejector is explained later. Ejector 
prices are proportional to capacity and 
if a 4-cfm unit were selected, it would 
have a lower first cost. These air- 
ejector prices assume purchase as part 
of condenser since prices of auxiliaries 
are higher when bought separately. 
Installation Costs. It is necessary to 
compare piping and_ electric-power 
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service costs. Piping installation is less 
extensive for the rotary pump, but cost 
of electric-power supply must be added. 
Installation of steam and mechanical 
types often cost about the same. 

Capability. One of the most impor- 
tant items to consider is the pump ca- 
pacity to remove from the condenser 
an air-vapor mixture resulting from free 
air leakage into turbine and condenser. 
Capability of the two equipment types 
differs considerably. It depends on a 
variety of conditions, including vacuum, 
temperature of air-vapor mixture at 
air offtake, air-leakage rate and the 
volumetric pumping rate of the air- 
removal equipment. 

Given two examples of air pumps 
and assuming one has a capacity just 
equal to inward rate of air leakage, this 
pump would maintain a vacuum equal 
to that which the condenser can pro- 
duce. If the second unit had a smaller 
capability, the condenser vacuum would 
fall off until, under the increased abso- 
lute pressure, the specific volume of 
the air-vapor mixture would bring the 
pump capability at the decreased 
vacuum in equilibrium with the inward 
air-leakage rate. 

Air-removal equipment must have the 
capacity to deal with the maximum ex- 
pected air leakage at the vacuum the 
condenser must maintain. Capability 
under varying conditions will be dis- 
cussed later. 


Starting Capacity. Characteristics of 
the rotary vacuum pump, Fig. 3, enable 
it to remove large quantities of air 
when starting up and to pump down 
the turbine casing and condenser shell 
to a partial vacuum, as well as to op- 
erate under running conditions. Initial 
pump-down time can be shortened by 
running both rotary pumps in parallel 
during the starting-up period, and later 
shutting down one and allowing the 
remaining pump to handle normal con- 
tinuous leakage. 

Steam-jet air ejectors have insuf- 
ficient capacity for initial pump-down 
and must be supplemented by an auxil- 
iary high-capacity hogging jet. No 
great difference in pump-down time re- 
sults from the two methods, and either 
type of apparatus should be able to 
reduce condenser pressure to 10-in. 
Hg abs within 15 minutes. 


Ammonia Contamination. The plant 
designer must judge whether ammonia 
contamination is likely to be present. 
This has been a serious problem in 
some plants, attributable to contaminat- 
ing the air-ejector condensate with am- 
monia and its return to the system. 
This sometimes occurs when makeup 


water is taken from a river or other 
source contaminated with sewage, or 
it may be caused by circulating-water 
leakage in the condenser. 

Ammonia vapor is least soluble under 
condenser pressure and temperature 
conditions, so that the air-vapor mix- 
ture withdrawn by the air pump con- 
tains some free ammonia vapor. A 
rotary pump will permanently remove 
this vapor by discharging it to the at- 
mosphere. In a steam-jet air ejector the 
ammonia will recondense and redis- 
solve in the air-ejector drains and re- 
turn to the plant cycle. Some plants 
are now wasting air-ejector condensate 
rather than risk recontamination. 

Maintenance. Present-day air-ejec- 
tor installations usually require reduc- 
ing steam to 200-300 psig at the jets. 
Maintenance on high-pressure reducing 
valves has been excessive and some 
have been undesirably noisy. Recently 
there has been a tendency to omit the 
automatic pressure reducing valve and 
substitute a plain manually operated 
valve of the ported type. After ad- 
justing the valve by means of a pres- 
sure gage on the downstream side the 
valve is locked in position. 

Rotary pumps will necessarily, in 
time, involve some maintenance, even 
where contact of internal parts has 
been eliminated. 

Operating Costs. Comparative figures, 
based on coal at $7.50 per ton, 13,750 
Btu per lb and 7000-hr-per-year opera- 
tion, indicate nearly equal operating 
costs for the equipment sizes selected. 
Steam consumption of an air ejector is 
very nearly proportional to its nominal 
rating and if an ejector with a smaller 
air-handling capacity were selected the 
annual operating cost would be pro- 
portionally less. 


Operating cost of a single 2-stage 6.75- 
cfm air ejector that is using 405-lb-per-hr 
of steam, with correction for the conden- 
sate heating effect in the air-ejector 
condenser— $550 per yr 


Operating cost of a rotary pump that is 

using 25 hp— $500 per yr 

Part-Load Operation. At low loads the 
air-removal equipment, rather than the 
condenser, controls the vacuum. Higher- 
capacity air pumps will produce a 
slight improvement in vacuum. If 
light-load performance is important, 
the improvement in economy will have 
some effect on the selection of air- 
removal apparatus. 

Theoretically a demand _ charge 
should be assessed against the air ejec- 
tor for the boiler-plant capacity re- 
quired and against the rotary pump 
for the boiler and generating capacity. 
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> Relative Capabilities of Vacuum henge 
2 in Handling An Air-Vapor Mixture 
. Based on 7.5F Temperature Depression 
5 
& 2-rofary purnps .| 
ct 5 
Curves of constant single stage hogging \ 
tree air leakage, Jef, nominally rated \ 
1,750 1500 cfm air vapor 
J-single element, 2 stage | \ inixture at 10 in. Hq abs 
= £1 jet air ejector, ’ ra) 
nominally rated 6.75 cfm || Air-vapor 
free air at lin, Hg abs, axture--ay 
— 
pump, approx. Dry air onl 
SS at lin. Hg abs. | — 
about 0.000185 in. Surface condenser- 
002 005. 02 2 35 5 710 «42 30 


Pressure at pump suction, in. Hg abs 


4 Relative capabilities of vacuum pumps depend on type and individual character- 
istics; the rotary-pump capacity remains relatively constant at all pressures 


In view of the small steam and power 
requirements this has been disregarded. 

Making Decision. An ammonia con- 
tamination problem may dictate selec- 
tion of the rotary pump. Since an air 
ejector can readily furnish greater air- 
removal capacity than a rotary pump 
this may lead to its selection in other 
cases. Use of a rotary pump necessi- 
tates keeping air leakage within limits 
of best practice to avoid loss in vacuum. 
At lower loads, where air pumps rather 
than the condenser control vacuum, the 
air ejector may produce an average of 
0.1 in. Hg better vacuum. 

Combination Unit. An interesting ar- 
rangement, in which both high vacuum 
capability under normal operation and 
high pumping capacity when starting 
are combined in one set of equipment, 
occurs in the primary steam jet—sec- 
ondary reciprocating vacuum pump 
unit. This has been in successful op- 
eration in one modern station for a 
number of years. The secondary pump- 
ing unit that operates down to about 
4-in. Hg abs is used to evacuate the 
condenser when starting, and then con- 
tinues to run as the second stage of a 
steam jet, which operates at about 1 in. 
Hg abs. The primary jet can be op- 
erated with low-pressure extraction 
steam, thereby improving the economy 
of this combination unit. 


AIR-REMOVAL CAPABILITY 


Generally speaking, the air-removal 
capability of a rotary vacuum pump 
decreases with (1) higher vacuums, (2) 


84 (472) 


a decrease in temperature depression 
(below the temperature corresponding 
to the condenser vacuum) of the air- 
vapor mixture as it passes over the air- 
cooler tubes, and with increased air 
leakage. 

Air leakage in a tight surface con- 
denser, with the turbine glands in good 
condition, should not normally exceed 
3 to 4cfm. Some condensers perform 
consistently with only 1.5- to 2-cfm leak- 
age. Others may run as high as 5 
to 6 cfm, but greater leakage is un- 
usual with a condenser in good condi- 
tion. 

Condenser manufacturers base their 
air-ejectors on the requirements of the 
Heat Exchange Institute. The following 
representative figures are from the Con- 
denser Section of its Standards: 


Maximum Free 
Steam Condensed, Air Leakage 
lb per hr cfm at 70 F 

100,001-150,000 6.5 
150,001-250,000 8.5 
250,001-350,000 10.0 
350,001-450,000 11.5 
450,001-600,000 13.5 
600,001 and up 16.0 


As applied to large surface con- 
densers, this table would bear revision, 
since it requires designing for much 
higher air-leakage rates than are nor- 
mally experienced. 

As an example, if an 80,000-kw tur- 
bine is selected for which the full-load 
condenser flow is 495,000 lb per hr, 
the air leakage for which air ejectors 


are supplied under the above regulation 
is 13.5 cfm. This requirement is ex- 
cessive. But furnishing two 2-stage 
steam jets, each rated 6.75 cfm and 
operating only one under normal con- 
ditions, would be a reasonable interpre- 
tation of the Heat Exchange Institute 
requirements. Unless otherwise  re- 
quested, a condenser manufacturer may 
furnish double this capacity. If this 
is supplied in two jets, the previously 
mentioned annual operating costs would 
be doubled. 

When operating in conjunction with 
a surface condenser a vacuum pump 
handles an air-water vapor mixture that 
has been subcooled several degrees be- 
low the saturation temperature by pass- 
ing over the tubes in the air-cooler sec- 
tion of the condenser. Under Dalton’s 
law of partial pressures, each com- 
ponent of this mixture (air and water 
vapor) occupies the same total volume 
as that of the entire mixture, but each 
component is present at its own par- 
tial pressure. Sum of the two partial 
pressures makes up the total pressure 
at the air offtake. This partial pres- 
sure of the air at condenser-air off-take 
has a profound effect on capacity of air- 
removal apparatus. 

In all computations involving partial 
pressures, temperature depression of 
the air-vapor mixture below the satura- 
tion temperature of the vapor must be 
either measured or assumed. (If satura- 
tion temperature were used, the mix- 
ture would be 100% vapor.) The Heat 
Exchange Institute specifies a 7.5-F 
temperature depression. This is con- 
servative, and good condensers should 
do better. Another criterion being con- 
sidered in the industry assumes the 
air-vapor offtake at definite elevation in 
temperature above that of the inlet cir- 
culating water. A figure of 5 F has 
been mentioned, but it requires a good 
air-cooling section to accomplish this. 
Such an assumption implies a greater 
subcooling of the air-vapor mixture at 
high loads than 7.5 F below saturation 
temperature, this being more favorable 
to either type of air removal equipment. 

Under the pressure and temperature 
conditions in a condenser, both air 
and water vapor obey the perfect gas 
law and Dalton’s law with sufficient ac- 
curacy. Thus for a given weight of air 
at constant temperature 


(1) V2 = Vi P. 
where 
V; = air volume under reduced pressure 


_ 
Pin, 
ll 


free air volume, or “air leakage” 
P = atmospheric pressure, or 30 in. 
Hg abs 
P., = partial pressure of the air at air off- 
take, in. Hg abs 
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For example, if the volumetric capacity 
or pumping speed of a rotary pump is 
550 cfm at 29-in..Hg vacuum, (from 
Fig. 4) what corresponding rate of 
leakage of free atmospheric air can it 
handle and still maintain this vacuum? 
Assume 7.5-F temperature depression 
of the air-vapor mixture. 

Condenser pressure, in. Hg abs 1.0 
Saturation temperature, F 79.0 
Temperature depression, F ae 
Temperature at air offtake, F 71.5 
Partial pressure of vapor at 


71.5 F, in. Hg abs 0.78 
Partial pressure of air, 
in. Hg abs 0.22 


From equation (1) and neglecting ef- 
fect of temperature change on volume: 


0.22 
Thus a rotary pump can handle an air- 
leakage rate of 4 cfm of free atmos- 
pheric air and maintain a vacuum of 
29 in. Hg. 

Since the action of a steam-jet air 
ejector is based on the transformation 
of the jet kinetic energy into pressure 
energy of the air-vapor mixture in the 
diffuser, such jets are always rated in 
terms of their weight-rate capacity to 
handle an air-vapor mixture. A repre- 
sentative “6.75-cfm” jet with capacity 
in lb-per-hr plotted against vacuum is 
shown on the left-hand curve of Fig. 3. 
If the temperature depression of the 
air-vapor mixture as it enters the jet 
suction is known or assumed, the ca- 
pacity of the jet in equivalent volume 
of free air may be determined as shown 
in the right-hand curve of Fig. 3. For 
this transformation use the following: 


550 X = 4.0cfm 


(2) W, = 0.62W,P, 
P, 
where 
W,, = total weight of air-vapor mixture, Ib 


W, = weight of air in the air-vapor mix- 
ture, lb 
= partial pressure of vapor 
P, = partial pressure of air 


Fig. 4 shows the volumetric capacity 
of both types of pumps in terms of 


their capabilities under actual vacuum 
conditions rather than in terms of free- 
air handling ability. The rotary pump 
exhibits an almost constant, although 
restricted, volumetric capacity through 
the usual operating range of vacuum 
in surface condensers, extending from 
atmospheric pressure into a range of 
low absolute pressures never realized 
in power-plant practice. The 2-stage 
steam-jet air ejector, on the other hand, 
exhibits its characteristics of high ca- 
pacity over a more limited range of 
pressure with rapid reduction in capac- 
ity when passing into pressure regions, 
both above and below the operating 
range. 

Table I shows the effect of vacuum 
variation on air-pump performance, 
and Table II the effect of variation in 
temperature at the condenser air off- 
take. These tables were calculated us- 
ing equation (1) and show the effect 
of 4-cfm and 6.75-cfm free air leak- 
age. 
The volume of the air-vapor mixture 
to be handled should be compared with 
the capacities of the two types of air 
pumps. The two pumps in Fig. 4, al- 
though of different capabilities, have 
been compared because the rotary pump 
is, to the author’s knowledge, the larg- 
est made at present and the one usually 
used for this service. The “6.75-cfm” 
air ejector could be supplied for this 
condenser, although it is larger than 
the rotary pump, but it is smaller than 
those often furnished in the past. 

Fig. 4 includes curves of constant free 
air leakage. Intersections of these 
curves with the characteristic of either 
vacuum pump indicates the limiting 
vacuum obtainable. The figure also 
indicates the “starting range” of pump 
suction pressure and the comparative 
performance of a large hogging jet. 
rated 1350 lb per hr or 1500-cfm air- 
vapor mixture at 10 in. Hg abs with 
one and two rotary pumps. Note that 
these performances are comparative 
only; air ejectors and hogging jets are 
available both larger and smaller in 


capacity, at prices and with operating 
costs in proportion. 

The higher the vacuum and the lower 
the temperature depression at the air 
offtake, the less favorable are condi- 
tions for either type of air pump. Un- 
der the assumed air leakage, when the 
volume to be handled exceeds the air- 
pump capacity at a given vacuum (as- 
suming the condenser capable of pro- 
ducing that vacuum) the air-removal 
equipment will be unable to hold the 
vacuum and it will fall off until the 
smaller air-vapor specific volume comes 
into equilibrium with the air-pump 
capability. If desired, air-removal ca- 
pacity can be doubled by operating two 
units. Remember that some of the 
more extreme conditions in the tables 
and those in which the air pump Ca- 
pacity is apparently exceeded may be 
beyond the reach of the condenser or 
uneconomical to attain. Large turbines, 
unless designed for unusually high 
vacuum, reach a point where an in- 
crease in vacuum produces very little 
additional power output with constant 
throttle flow. 

Fig. 2 demonstrates the relative abili- 
ties of the condenser and its air pumps 
to “control” the vacuum over the load 
range, using an 80,000-kw steam tur- 
bine and a 75,000-sq-ft 70,000-gpm con- 
denser unit as an example. In this 
case, the temperature of the air-vapor 
mixture has been taken 5 F above that 
of the circulating-water inlet, instead 
of 7.5 F below saturation temperature. 

Solid lines show the condenser char- 
acteristic at 65- and 80-F inlet circulat- 
ing-water temperatures corresponding 
to average and summer conditions. 
Dashed and dotted lines show air-pump 
performance with 4-cfm free air leak- 
age for the various pump combinations 
designated. For the assumed rate of 
air leakage, at all points to the right of 
the intersection of the two sets of 
curves, the air pump can handle the 
air leakage, and has no effect on con- 
denser performance. In other words, 

(Continued on page 146) 


Condenser vacuum, in. Hg............. 


Table |—Effect of Vacuum on 


Air-Vapor Mixture Volume 
27.0 28.0 29.0 29.5 


Condenser pressure, in. Hg abs......... 3.0 
Volume of air-vapor mixture, cfm, to be 
handled with: 

4-cfm free air leakage................ 205 
6.75-cfm free air leakage.............. 


2.0 10 #05 
285 550 1000 sures of: 
340 480 920 1700 1 in. Hg abs...... 


Table l—Effect of Vacuum and 
Temperature on Air-Vapor Mixture Volume 


Temperature depression of air-vapor 
mixture below saturation temperature, F....... > 10 
Volume of air-vavor mixture, cfm, to be handled 

‘ with 6.75-cfm free air leakage for condenser pres- 
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1: Filling a Boiler 


@ 


Water temp should be no more 
than 50 F above room 
temp 


1 Level of the water is rising 

2 Incoming water at a temperature higher 
than drum temp can develop thermal stress 

3 Underwater-drum temperature — outside 
surface is at room temperature; inside 
surface is at water temperature 

4 Overwater-drum temperature stays at 

temperature of the room 


2: Raising Boiler-Water Temperature 


Hold temp diff to no more than 
100 


Normal woter level fo 


Added heat raises water temp 


1 Level of the water is normal 

2 Water temperature increases with added 
heat 

3 Underwater-drum temperature parallels 
water-temperature rise up to 212 F, at- 
mospheric pressure 

4 Overwater-drum temperature experiences 
little rise until steam forms 


a4 


Hold temp diff to no more 
than F 


Normal water level 


Woter temp reaches saturation 
temp 


1 Level of the water is normal 

2 Water temperature rises to saturation 
temperature at working pressure 

3 Underwater-drum temperature follows the 
water temperature as the pressure rises 

4 Overwater-drum temperature rises sharply 
up to steam temperature. This occurs when 
the water reaches 212 degrees F 


> THE HIGH RELIABILITY of today’s 
boilers makes us forgetful of the forces 
involved. A sudden release of energy 
stored up in boilers or pressure vessels, 
under pressure and temperature, lets 
loose a tremendous force. Control of 
what could be a damaging power comes 
about by (1) use of proper auxiliary 
equipment (2) exercise of a good op- 
erating procedure. 

That procedure should involve a care- 
ful, periodic inspection program to de- 
tect deterioration of metal surface from 
corrosion, erosion, overheating or over- 
pressure. It should reach into areas 
difficult to get at—for instance, buried 
heads of drums and blowoff connections 
where undetected corrosion could pro- 
ceed with disastrous results. 

But what about some positive means 
of controlling, reducing or preventing 
explosion of pressure parts? Auxiliary 
equipment fills this function. Every 
boiler or pressure vessel should be 
equipped with safety valves. They pro- 
tect against overpressure. But their 
value becomes questionable if they (1) 
fail to open at the proper pressure (2) 
provide inadequate venting capacity. 
This capacity as set by the ASME Code 
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Temperature differences in normal service set up stress in 


Save Stress Boiler Drums 


high-pressure thick-drum boilers. Correct operation controls 


it, says F X Gilg, application engineer, Babcock & Wilcox 


permits the discharge of all steam a 
boiler can generate without a pressure 
rise of over 6% above maximum allow- 
able pressure. 

While still on the subject of posi- 
tive means to control and prevent ex- 
plosions of pressure vessels a word on 
personnel applies. An operating or- 
ganization should have within its setup 
provision for keeping alert and fully 
conscious of the safety of all its equip- 
ment. A single yearly inspection by 
covering insurance companies alone 
cannot suffice. Observations and re- 
ports of operating personnel who live 
with and maintain equipment should 
serve to supplement outside reports— 
and, even more important, to affix re- 
sponsibility for equipment soundness. 
Under this arrangement, fundamentals 
of safe operation are being met. 

Overheating Precautions. Any change 
in furnace conditions—additions of 


watercooled walls, a different coal of 
higher grindability, a change to oil or 
gas, or some other modification that 
tends to increase steaming capacity— 
requires additional safety-valve capacity 
for proper protection against overpres- 
sure. In addition pump capacity shouid 
be ample to supply the added water 
needs, or overheating troubles may 
occur. 

Overheating, another cause of metal 
weakening, develops in modern boilers 
from an inadequate water supply 
through the waterwalls. Maintaining a 
proper water level is of prime import- 
ance. Water columns, gage glasses, and 
other water-level indicating and re- 
cording equipment serve as safeguards 
against overheating. They must be kept 
in perfect condition. Actual water level 
should be checked every so often by the 
old-fashioned method of removing man- 
hole covers to be sure that indicated 
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Hold temp diff to no more than 
70 F.. 


Water temp stays ot saturation 


1 Level of the water is normal 

2 Water temperature is at saturation temper- 
ature for drum pressure 

3 Underwater-drum temperature — metal 
follows water temperature 

4 Overwater-drum temperature—metal cools 
slowly from radiation; heat-flow from 
metal passes into superheat 


Hold temp diff to no more thon 


Normal woter level yo 


Woter left olone falls to 
room temp 


1 Level of the water is normal 


2 Water temperature falls from 212 F even- 


tually to room temperature 


3 Underwater-drum temperature — metal 


follows water temperature 


4 Overwater-drum temperature—metal holds 


much higher temperature than metal that 
is below water 


Planned Operation 


water level as the auxiliaries show it is 
correct. 

Auxiliaries have to be checked regu- 
larly. Water-column lines should be 
straight and direct to the drum to 
eliminate any pockets that may give 
false readings. Feedwater regulators 
require close supervision. 

Blowing down a boiler through regu- 
lar blowoff valves should be done with 
the water level constantly in sight. This 
may require a second man to watch the 
level and signal the operator at the 
valves if they are so located that the 
water level can’t be seen. 

Operator Protection. Some foolproof 
way should be provided to guard against 
scalding a man in the drum of an idle 
boiler by steam. It may escape through 
a leaky or partly opened blowoff valve 
connected to a common blowoff line into 
which an adjacent boiler is being blown 
down. 

Still another possible source of over- 
heating trouble can come from upsetting 
circulation in the waterwalls. Because of 
this danger most authorities recommend 
against blowing down waterwalls ex- 
cept at very low ratings. In those cases 
where high concentrations require blow- 
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down of waterwall headers at high rat- 
ings small lines for continuous blow- 
down reduce any tendency to upset cir- 
culation and develop overheating. 

Temperature Stresses. With the ad- 
vent of higher operating pressures, 
boiler-drum designs require plate thick- 
ness in excess of 4 in. Twin Branch, 
2400 psi, for example, has a steam drum 
that has 54 in. ID and is 8y6 in. thick. 
Temperature stress in such drums is 
considerable during heating or pressure- 
raising periods and cooling or pressure- 
reducing periods. 

Studies were set up on drums of over 
4-in. thickness to develop operating in- 
structions to control temperature differ- 
ence between inside and_ outside 
fibers of the top and bottom of a drum. 
Data from these studies help avoid 
stresses that could develop incipient 
cracks in the drum metal. All the nor- 
mal conditions that a boiler drum ex- 
periences contributed data to these 
studies. 

From the very beginning—filling a 
boiler with water at a temperature 
higher than that of the drum, Fig. 1— 
the inside fibers of the drum receive a 
compressive thermal stress that varies 


with the difference in the temperature. 


Once filled to the normal-water level 
with a fire set under it, the drum under- 
goes still other temperature stresses. 
Water temperature within the drum in- 
creases at atmospheric pressure up to 
212 F. The metal in that portion of the 
drum below the water level increases in 
temperature at a rate that parallels the 
temperature increase in the water. The 
rest of the drum increases in tempera- 
ture only slightly, Fig. 2. When steam 
forms at 212 F the upper region of the 
drum undergoes a sharp increase in 
metal temperature up to 212 F. This 
heating rate is beyond the operator’s 
control. For this reason any regulation 
over the large temperature difference 
between top and bottom of the drum or 
the steep temperature gradients through 
the drum shell must come from other 
than operating measures. 

But to complete the pressure-raising 
cycle to final line pressure from steam 
at 212 F and atmospheric pressure: 
Temperature difference between top 
and bottom portions of the drum 
amounts to little during this pressure 
rise. It may, however, involve a serious 
gradient through the shell if rate of 
heating or pressure rise is too rapid. 

Shutdown Experience. During a reg- 
ular shutdown, with normal water level 
in the drum, reduction in steam pres- 
sure causes a reduction in water pres- 
sure, and rate of temperature reduction 
of the drum portion below the water 
level follows that of the boiler water, 
which is at saturation temperature. 

But as pressure falls, steam in the 
upper part of the drum becomes super- 
heated so its temperature has no direct 
relation to saturation temperature. This 
upper part undergoes cooling from (1) 
radiation through drum installation (2) 
heat flow around the shell (3) small 
quantity of heat that passes into the 
steam to superheat it to drum tempera- 
ture. Reduction in temperature of the 
upper portion of the drum lags behind 
that in the bottom unless some steps 
outside the normal process can be 
taken. 

When drum pressure drops to atmos- 
pheric and bottom of drum is at 212 
F the upper part can still be as much 
as 150 deg or more above this point. 

Many plants give a boiler unit a 
hydrostatic test. before draining, and 
subject the upper portion of the drum 
to a sudden shock from the test water. 
A second, and even more severe cold- 
water shock comes from hosing down 
the drum so the maintenance crew can 
enter soon after the pressure is off. 

Operation. Severe thermal stresses in 
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I: Recommended Procedure for Forced Shutdown 


Pulverized coal, oil, gas 

. Shut off the fire immediately 

. Shut down the forced draft 

. Close off the steam output 

. Stop the flow of feedwater to boiler 


. Reduce air flow as low as possible to a 
point consistent with safety from water or 
steam blowing into boiler room 


Stoker firing 
1. Shut down the fuel feed 
2. Cut off the combustion-air supply 


3. In extreme emergency, smother fire. 
Take care not to cause gas explosion 


. Close off the steam output 


5. Keep the feedwater flowing to maintain 
the water level 


ll: Procedure for Feed Loss 


Stoker firing 

1. Cut fires when the water level drops out 
of sight 

. Close all blowdown and drain valves to 
conserve H.O 

. Reduce load on steam turbines, etc 


. Trip out turbine if the boiler pressure 
falls below 20% of normal 


a boiler on the line from purely operat- 
ing causes are (1) sudden cooling fol- 
lowing the loss of a boiler tube (2) a 
large pressure drop produced by ex- 
tinguishing the fires without immedi- 
ately shutting off steam outlet to the 
plant load. 

Thermal stress from chemical feed 
connections or cold-water inlets to the 
drum are problems of design that re- 
quire thermal sleeves for their correc- 
tion. 

Operating Precaution. Now that we 
know just how temperature stress can 
develop in a boiler drum we appreciate 
the value of an operating procedure 
that will prevent any stress from de- 
veloping. Briefly, abnormal stress does 
not develop if temperature differences 
between various sections of the drum 
are limited to (1) 100 F during pres- 
sure-raising (2) 70 F during pressure- 
reducing. These limits apply to drums 
of any thickness. In filling a boiler hold 
feedwater to 50 F above or below drum 
temperature to reduce chances of tube 
seat leakage. 

Temperature difference can be mea- 
sured by thermocouples, preferably 
spotted as follows: (1) on the thickest 
part of the drum, top and bottom 
(2) about 18 in. from the top on the 
drum circumference (3) on a_ boiler 
tube or circulating tube that is always 
at saturation temperature. An approxi- 
mate check method for drums up to 
10 in. thick is to hold the rate of in- 
crease of saturation temperature to 100 
F per hr so the drum parts will remain 
well within the temperature-difference 
limitation. For drums up to 4-in. thick- 
ness the restrictions on heating rates 
imposed by superheaters and other 
boiler elements hold drum temperature 
differentials within the recommended 
limits. Similarly on shutdown, unless 
it is accelerated by blowing down and 
feeding water, normal cooling rates at 
natural pressure drops lie well within 
the 70-F-per-hr limit. For a thick-drum 
high-pressure installation, where steam 
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can discharge into a lower-pressure sys- 
tem, allow the pressure to drop with a 
reduced-firing rate, but hold to the 70- 
F-per-hr temperature differential. This 
may involve intermittent firing and com- 
pletely filling the drum with feedwater, 
using thermocouples as a guide. 


Forced Shutdowns. Now let’s look at © 


forced shutdowns. A drum empty of 
water, but still under steam pressure, 
experiences serious stresses if relatively 
cold feedwater comes in contact with 
the drum surface. Any drum, thick or 
thin, can withstand a certain number of 
temperature shocks without damage. 
But no one can predict just how many. 

Damage from such a shock far out- 
weighs any temperature shock that 
could develop from the low heat given 
off by accumulated slag in a furnace 
setting. Because of this possibility, an 
operator’s primary consideration should 
be safe-guarding the drum. Here is how 
he can do that. Tables I, II. 

A boiler fired with pulverized coal, 
oil or gas and experiencing a tube 
rupture, say, should have its fire cut off 
immediately, the forced draft shut 
down, and steam output closed off 
completely. In addition, stop the feed: 
water flow to the boiler. With this pro- 
cedure, by the time water within the 
drum has dropped to where furnace- 
wall tubes are dry, heat emission from 
slag or refractory will be so low that 
no damage will result. 

Air flow should be reduced as low as 
possible: to a point where water or 
steam escaping from the tube rupture 
does not blow into the boiler room. 

Once pressure in the unit has 
dropped to zero follow the procedure 
for a normal shutdown. Do not empty 
the boiler system of water until the fur- 
nace is cool enough to permit a man to 
enter. 

Fuel-Bed Firing. With stoker or 
other fuel-burning methods where the 
fire can’t be killed instantly, other steps 
must be taken. The problem resolves 
itself into a choice between risking 


damage to (1) drum by continuing the 
flow of feedwater (2) furnace tubes 
and boiler structure by shutting off this 
flow. A majority of stoker-fired units 
are of lower pressure, and thus danger 
from quenching drum shells is not so 
prevalent. 

For emergency, shut down the sup- 
ply of fuel and combustion air. Smother 
the fire by whatever means have been 
predetermined or are available without 
causing a gas explosion. Shut off steam 
output completely to prevent a sudden 
drop in pressure and _ temperature 
within the boiler. 

Keep feedwater flowing to the crip- 
pled boiler and try to maintain water 
level. Do not rob other boilers. Shut 
off supply entirely after fuel combus- 
tion drops to where overheating of 
pressure parts will not develop—about 
15 minutes after the rupture has been 
detected. From then on, the cooling 
procedure follows that outlined for pul- 
verized coal, oil or gas-fired units. 

But suppose feedwater supply is lost. 
If pressure parts remain intact, cut the 
fires out as soon as water level drops 
out of sight. Conserve all water in the 
boiler by closing off blowdown and 
drain valves. Reduce the load on the 
turbines. This procedure prepares the 
way before pressure drop makes com- 
plete shutdown necessary. In addition 
this method keeps safety valves from 
blowing, and if feedwater is restored 
saves restarting the turbine. 

If boiler pressure falls 20% below 
normal, trip out the turbine. It saves 
stress from temperature reduction, 
throughout the boiler and turbine unit. 
which could develop from abnormal 
pressure drop. Once feedwater supply 
is restored deliver water slowly into the 
drum. 

No reference has been made to op- 
erating pressures on this shutdown pro- 
cedure. It has been worked up pri- 
marily for high-pressure thick-drum in- 
stallations but applies equally to low- 
pressure thin drums. 
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Textile-plant circuit breaker 
and battery room protected 
against fire by a carbon-di- 


oxide extinguishing system 


By S G FRECK 


Manager, Industrial Division 
Walter Kidde & Co Inc 


> CONTINUOUS MANUFACTURING at the 
Garfield, N. J. plant of the Forstmann 
Woolen Co is totally dependent on un- 
interrupted electrical output from its 
power house, which has a capacity of 
7300 kw. Recently the company in- 
stalled an automatic carbon-dioxide fire- 
protection system, which prevents seri- 
ous damage and costly electrical-power 
interruption by safeguarding the cir- 
cuit breaker and emergency lighting 
battery vault on the station’s ground 
floor. 

The room containing the breakers 
and battery is the supply center for 
hundreds of circuits in the many plant 
huildings. It is 107x15 ft, and has steel 
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AUTOMATIC RELEASE, heat-operated, sends carbon dioxide 
from above cylinders to discharge nozzles in vault on floor below 


Automatic Electrical-Fire Protection 


firedoors—one at each end and two 
along one side. 
Fire-Protection Equipment. 
above the breaker room, on the operat- 
ing floor of the power plant, are 28 
steel cylinders, each containing 50 lb 


Directly 


of liquid carbon dioxide. They are 
manifolded together for simultaneous 
discharge in case of fire. The cylinder 
manifold is connected by simple piping 
to a series of 20 wide-dispersal dis- 
charge nozzles, strategically located 
along the inside walls of the circuit- 
breaker vault. 

Near the ceiling of the enclosed vault 
and directly over the breaker units are 
three heat actuators for detection of 
excessive temperature rise. They would 
quickly detect fire in any of the break- 
ers. Automatically operating the cyl- 
inder manifold valves, the heat actua- 
tors release carbon dioxide through the 
piping network via discharge nozzles 
into the vault. 

How Equipment Operates. The car- 
bon dioxide provides its own propellent 
power, as it is stored in cylinders under 
850-psi pressure. When this liquid 
reaches the discharge nozzles and hits 
the air, it turns into a gas expanding 
to 450 times its stored volume. Slightly 
heavier than air, this cloud of gas and 


DISCHARGE NOZZLES are placed at intervals along the pipe- 
line, encircling room. Fire causes carbon dioxide to flood room 


dry-ice snow floods the entire fire 
space, penetrating to every nook and 
corner of the circuit-breaker vault. This 
reduces the air’s normal oxygen con- 
tent to below the point where combus- 
tion can be supported. Elapsed time 
between outbreak of fire in the vault 
and complete extinguishment is only 
a matter of seconds. In fact, the fire 
might be out before power-plant at- 
tendants even detect it. 

At the main door to the circuit- 
breaker room, which would be closed 
automatically by a release valve actu- 
ated by the discharging gas, are two 
remote-control break-glass boxes for 
fire-emergency use. One is for manual 
cylinder release, used when the system 
is taken off automatic operation. Man- 
ual operation of the fire-protective sys- 
tem is used when maintenance men are 
working in the vault. Thus they have 
a chance to leave during a fire before 
carbon-dioxide gas is released. The 
other remote-control box sets off the 
power-house fire alarm, ringing four 
gongs at various points on the floor. 

After the fire is extinguished, there is 
little cleaning-up to be done since car- 
bon dioxide leaves no messy residue. 
CO, will not damage delicate electrical 
equipment or machinery. 
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These three tables are based 
on thoroughly practical con- 
siderations of standard insvu- 
lation thickness, heat loss, load 
factor, fixed charges, fuel cost, 
temperature conditions, oper- 


ating hours and labor costs 
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INSULATION SURFACE RESISTANCE depends on the rate of unit heat flow; the 
resistance decreases with increasing heat transmission through insulation surface 


Here Quick Way Find 


Ill: Column Index for Table Il on 
Economical Thickness of Insulation 
Heat cost, ¢ per 10° Blu 200 2 30 35 #40 #45 #50 55 60 
Estimated Annual 
operation, fized 
hr per yr charges, % - Column number— ———_—_—-—~ 
8760 15 5 6 7 8 9 9 10 10 #210 
7200 15 3 6 6 7 8 8 9 9 10 
6000 15 4 5 6 6 % q 8 8 9 
5000 15 4 5 6 8 9 
8760 20 4 5 6 7 7 8 8 9 9 
7200 20 3 4 5 6 6 7 7 8 8 
6000 20 2 3 4 5 6 6 Y 7 
5000 20 2 3 3 4 o 2 6 6 7 
8760 25 3 4 5 6 6 4 % 8 8 
7200 25 2 3 4 5 5 6 6 7 4 
6000 25 1 2 4 6 6 6 
5000 25 1 2 2 3 4 4 5 a 6 


> RECOMMENDATIONS by the industry 
for the economical thickness of 85% 
magnesia insulation have ordinarily 
been based on one factor, range of 
operating temperature; for pipe insula- 
tion, pipe sizes have also been con- 
sidered. These recommendations have 
rarely taken account of other operating 
variables. 

To assist in finding the most eco- 
nomical thickness of pipe insulation, a 
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study incorporating tables of economi- 
cal thickness for varying hours of op- 
eration, cost of heat, amortization rate, 
temperature range and pipe size was 
prepared by the Magnesia Insulation 
Manufacturers Association and _ pub- 
lished by the American Society of 
Heating and Ventilating Engineers*. 

A similar study of block insulation, 


* ASHVE Journal, Section of Heating, Piping and 
Air Conditioning, October 1947. 


prepared to aid in selecting the most 
economical thickness of single-layer 
85% magnesia block insulation, is re- 
ported in the following discussion. As 
the majority of block insulations are 
finished with %4-in. asbestos cement, 
this factor has been taken into account 
in the calculations. 

Heat-Loss Calculation. Table I was 
calculated with the following estab- 
lished equations for heat transmission: 


dy 1 
ky ke c 
_ where 
qo = heat transmission, Btu per sq ft 
per hr 
t; = temperature of hot surface of insula- 
tion, F 
tg = temperature of air on cool side of 


insulation, F 

d, = thickness of first material 
(85% magnesia block), in. 

d, = thickness of second material 
(asbestos-cement finish), in. 

k; = conductivity of first material at 
mean temperature, Btu per hr per 
sq ft per in. per F 

ks = conductivity of second material at 
mean temperature, Btu per hr per 
sq ft per in. per F 

ec = air-film conductivity, Btu per hr per 
sq ft per F 

U, = heat-transmission coefficient, 
Btu per hr per sq ft per F 


The curve shows the relationship be- 
tween the surface resistance (1/c) and 
total heat transmission. The resistance 
decreases as the heat transmission in- 
creases. 

Values of k, for 85% magnesia were 
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1: Unit Heat Loss for 85% Magnesia Block ll: Thickness of Insulation 
Insulation, +-in. Ashestos Cement Finish Recommended as Economical 
Vertical Position 
Column number 1 2 3 4 5 6 7 8 9 10 
Difference, F* 100 200 300 400 500 
. Hot surface 
> temperature, F Insulation thickness, in. 
0.216 0.224 0.233 0.242 0.250 212266 1 1 1 1 1 WH 2 2 2% 
2 0.170 0.176 0.183 0.190 0.196 267 to 337 11li1#%8wdMwW2 2 2% 3 
2} 0.140 0.145 0.150 0.156 0.161 338 to 387 1 1 2 3 
0.199 ©@.1235 6.128 6.133 388 to 499 1 2 2 2 43 3 38 
3 
* Hot surface to air 500 to 600 H22 34% 35 3 38 
E ical Insulation Thickness 
obtained from conductivity tests made insulation contractors in various sec- Operation, hr per yr...... 5000 to 8760 
by the insulation manufacturers: tions of the country. Allother costs are Fixed charges, %........+.++- 10 to 25 


Conduciivity Tests 


Mean 
temperature, F k 
100 0.39 
300 0.45 
500 0.51 


The conductivity, k., for asbestos ce- 
ment was assumed to be 1.50 for all 
mean-temperature values. 

Insulation Thickness. Cost of apply- 
ing insulation blocks is made up of 
the following items: (1) 85% mag- 
nesia block insulation (2) hexagonal 
wire mesh (3) asbestos cement finish 
(4) labor. Cost of wire wesh and as- 
bestos-cement finish is independent of 
block-insulation thickness, so total cost 
should vary only with labor and block 
thickness. 

Consensus of the insulation contract- 
ing industry states that theoretically 
there should be a slight increase in 
cost of application per sq ft of block 
with increasing thickness, but the dif- 
ference is so slight that using a vari- 
able labor figure is not justifiable. 
Therefore, it is assumed that an in- 
sulation mechanic would apply about 
the same square footage per day of 
any single layer thickness of block from 
1 to 3 in. thick. Hence, the only cost 
variable for the finished installation 
has been the cost of this block insula- 
tion, taken as 22¢ per board foot. This 
figure is based on a 1947 survey among 


POWER August 1948 


fixed and need not be considered to 
establish economical thickness provided 
the surface is to be insulated at all. 

The economical thickness results in 
the smallest sum per year of cost of 
insulation and cost of heat lost through 
the insulation. 


Example: 
Cost of heat, ¢ per 10° Btu 50 
Annual hr of operation 7200 
Fixed charge rate, % 20 
Boiler steam pressure, psig 100 
Steam temperature, F 338 
Air temperature, F 75 


Annual cost of insulation, $ 

= 0.22 X fixed charge rate X thickness 

= 0.22 x 0.20 X 1 = $0.044 per year 
Cost of heat lost annually 

= hr operation X heat cost X Ui X (ti — ta) 
= 7200 X * x 0.315 X (338-75) 


= $0.298 per year 


Similar calculations for other thick- 
nesses result in the following annual 
costs: 


Calculations for Other Thicknesses 


Insulation Annual costs, $ —_ 
thickness, in. Insulation Heat Total 
1 0.044 0.298 0.342 
14 0.066 0.218 0.284 
21% 0.088 0.170 0.258 
2% 0.110 0.1389 0.249 
3 0132 O.119 0.251 


The above table shows minimum cost 
occurs with the 2%4-in. thickness, which 
is then the economic choice. 

Table II was calculated on the above 
basis for conditions varying over the 
following ranges: 

Heat cost, ¢ per 10° Btu......20 to 60 


To use Table II, first refer to Table 
III to find the column number corre- 
sponding to the desired hours of op- 
eration, fixed charge rate and heat cost. 
With the column number and initial 
steam temperature find the economical 
thickness in Table II. For the example 
worked out above, Table III shows that 
column No. 7 applies. Then in Table 
II, under column 7 opposite 338 F find 
the economic thickness of 24% in. 


STEEL MILL POWER 


When steel-mill engineers talk power, 
it’s with a capital “P”. Jones & Laugh- 
lin’s new 5-stand tandem mill at the 
Aliquippa Works, which has rolled 
strip at 6250 fpm (over 71 miles per 
hr), takes the output of two huge mg 
sets rated at 14,200 kw. Designed and 
built by Mesta Machine Co, the mill 
lias six GE motors with a combined ca- 
pacity of 16,850 hp, which because of 
special insulation can carry 20,100 hp 
continuously without overheating. Each 
of the twin stands has a separate gen- 
erator to supply dc to its stand and 
reel motors; with amplidyne control 
this arrangement makes for ease of 
operation and fullest possible adjust- 
ment of stand speed. 
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WATER SOFTENERS. Fach has peak capacity sufficient for 


FEEDWATER HEATER is a deaerator unit of the spray type, 


total water requirements with one unit out for regeneration which is designed for a normal capacity of 200,000 Ib per hr 


Feedwater Treatment Removes 


When makeup water contained 
high organic-coloring- matter 
content, softening was unsat- 
isfactory. So a system was 
designed to remove this trou- 
ble. Water is treated inside 


and outside two h-p boilers 


By W P LONDON 
H G Acres & Co., Niagara Falls, Ont. 


P SUCCESSFUL OPERATION of a steam 
plant at high pressures and tem- 
peratures requites careful attention to 
feedwater quality, both outside and in- 
side the boilers: When using nearly 
100% raw-water makeup that has a 
troublesome characteristic the problem 
becomes doubly serious, as in the Fraser 
Companies’ plant extension at Edmuns- 
ton, N. B. This plant, described in July 
Power, pp 64-68, has two 100,000-lb- 
per-hr boilers operating at 620 psi and 
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700 F. Here we will report on the feed- 
water-treating system, an extensive and 
interesting one. 

Water Analysis. Since only a small 
amount of condensate returns from 
process, nearly 100% makeup is used 
in the boilers. Raw water is taken from 
the Madawaska River as it comes in 
through the mill-service mains. The 
table gives an analysis of a typical sam- 
ple of this water. 

The water contains considerable or- 
ganic coloring matter, an important 
troublesome characteristic not shown 
by the analysis. The color is most no- 
ticeable in spring but is always present 
in smaller amounts. Turbidity is also apt 
to be high in spring. 

Feedwater Treatment. Hall Labora- 
tories, feedwater consultants, made 
analyses and laboratory tests and rec- 
ommended that treatment include: 

1. Coagulation with ferric sulphate at 
4.0 pH, followed by filtration to remove 
color and turbidity. 

2. Softening in either sodium-zeolite 
softeners or combination hydrogen and 
sodium-zeolite softeners. 

3. Reduction of alkalinity, either by 
acid feed followed by aeration, or by 
mixing the effluent of hydrogen and 


sodium-zeolite softeners and then aerat- 
ing the mixture. 

4. Deaeration. 

5. Internal treatment with phosphate 
for removal of residual hardness and for 
maintaining non-scale-forming condi- 
tions in the boilers. 

Organic-Matter Removal. No. 1 rec- 
ommendation requires an installation 
that is rather expensive but justified. 
There were good reasons for believing 
that satisfactory softening was impos- 
sible so long as the water had a high 
content of organic matter. Strongly sup- 
porting this view were the experiences 
in the old plant where a hot-process 
softener had produced indifferent re- 
sults for several years. 

It was impossible to reduce hardness 
to a satisfactory value and at times 
practically no softening at all was ob- 
tained. At times tests showed even 
greater hardness in the softener effluent 
than in the raw water. Apparently or- 
ganic matter acts as an inhibiter to 
prevent softening reactions proceeding 
at a normal rate. 

Removal of organic matter was also 
desirable because it might cause trouble 
due to foaming and carryover in the 
boiler. While no particular difficulty 
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WATER-TREATING EQUIPMENT. Diagrammatical arrangement 
of the equipment for treating water at the Edmunston plant. De- 


was experienced in the old plant, this 
was no doubt because of the relatively 
large water surfaces and low steaming 
rates of the boilers. In the new units 
steam-release rates would be much 
higher and requirements for prevention 
of carryover much more severe. 

A further advantage of coagulation 
treatment was complete removal of tur- 
bidity. Zeolite softening appeared at- 
tractive for this water, because low 
hardness could be obtained with reason- 
able chemical costs. 

If zeolite softeners were to be used, 
however, it was necessary to remove 
suspended matter that might clog up the 
zeolite bed. Coagulation treatment 
could do this satisfactorily. 

Choice of Coagulant. Choice of ferric 
sulphate, operating at a low pH, as the 
coagulant was made only after careful 
consideration. Installing a large amount 
of acid-resisting equipment would have 
added considerably to the cost of the 
job. Actually, laboratory tests indicated 
that satisfactory color removal could be 
obtained by using alum as the coagu- 
lant, at a much higher pH. But previous 
experience of the feedwater consultants 
had convinced them that such tests were 
not conclusive. With varying amounts of 


POWER ® August 1948 


Alkali-mixing tank - 


25 -psi steam“ 


Deaerator 


ii Future {\ 
decerator |, | 


---7-- 


Phosphate 
tank ~ 


No.2 


/ Water softeners ~ 


T 


Srine- 
meoasur- 
tank 


Phosphate 
pumps<~—~ 


{Furure\ 


25-psi steam 


Continuous 


- 
“Salt-storage tonk 
\ 
Clearwell pumps 


Clear well 


coloring matter in the water, they felt 
that conditions were likely to arise 
under which alum would not prove sat- 
isfactory. Moreover, alum was unde- 
sirable because of the possibility of 
small quantities carrying over into the 
boiler and forming complex aluminum 
scale. 

Alkalinity Reduction. A reduction in 
alkalinity was. desirable to reduce the 
tendency to produce carryover. Ordi- 
narily an alkalinity between 10 and 
20% of total solids in the boiler water 
is satisfactory; therefore the aim of this 
treatment is to produce an alkalinity 
within this range. Alkalinity is reduced 
by lowering the pH to where all car- 
bonate is converted to free CO., then 
aerating the water to remove this gas. 

Treating Equipment. A consideration 
of several possible equipment arrange- 
ments for the treatment led to the con- 
clusion that the one in the diagram 
would be satisfactory and economieal. 
Degasification takes place immediately 
after introducing sulphuric acid and 
ferric sulphate used for coagulation. 
This makes it possible to add sufficient 
alkali to raise the pH to 8.0 as soon as 
the water leaves the filter so pumps and 
other equipment beyond this point need 


y blowdown line 
Boiler -feed pump —— 


gasification takes place immediately after the introduction 
of sulphuric acid and ferric sulphate, used for coagulation 


Troublesome Coloring Matter 


Typical Analysis, Raw 
Water From Madawaska River 


Bicarbonate (HCOs) 
Sulphate (SO,) 
Chloride (Cl) 

Silica (SiOz) 

Calcium (Ca) 
Magnesium (Mg) 

Soap Hardness (CaCOs) 


not be acid-resistant. Moreover, it per- 
mits pumping the water in one stage 
from the clear well through the soft- 
eners on to the deaerator. 

Coagulating and Filtering. The coag- 
ulating and filtering equipment consists 
of two complete units each designed to 
handle 270 gpm. At this rate the reten- 
tion time in the mixing chambers is 
approximately 30 min and in the set- 
tling basins about two hours. The mix- 
ing chambers have each four compart- 
ments through which the water flows in 
series. Mechanical agitation in the first 
compartment gives good mixing and 


(Continued on page 138) 
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Add to things that sound screwy but 
aren't: recent proposals to refrigerate 


the perma-frost under runways of 
Alaskan and Canadian air fields. In 
case “perma-frost” is a new one, it 
designates that portion of the frozen 
subsoil that does not thaw in summer 
months. Refrigeration will, by pre- 
venting possible thawing under run- 
way ends, make possible a considerable 
economy in those portions of the slab 
subject to landing impact. Even when 
it’s explained it has a sort of “coals to 
Newcastle” sound, but it’s true! 


* 


We’ve heard talk in atom circles 
about automatic “can openers” to re- 
move safely the aluminum containers 
in which uranium rods for atomic re- 
actors are sealed. Now comes a Brit- 
ish report of an achievement “not ex- 
pected for years, even in America”—a 
safe means of getting uranium piles 
hot enough to deliver superheated steam 
for power generation. According to the 


THE COAL CREW 


Coal is heavy and Coal is black 
And it can’t be pumped like oil. 

It can’t be led, for it hangs right back, 
And handling coal is toil. 

Coal is dusty and gritty and foul 
And hard as the hubs of Hades, 

And handling coal will corrode the soul; 
It’s sure no job for ladies. 


But here is the Crew that does that job; 
Day after day they do it. 

If it can’t be done they call it fun 
And wallow right on through it. 

The coal goes up, and it must go up 
If the going be smooth or tough. 

And it’s not a trick for shovel and pick 
But mechanized modern stuff. 


The shake-out roars and the motors whine 
And ton by stubborn ton 

The coal (we hope) slides up the slope 
Of the long conveyor’s run. 

Down through the crusher’s ravenous throat 
And out on the belt once more 

To a slower ride in the dark inside 
Of the drag on the Bunker Floor. 


The cavernous bunkers yawn for coal 
Day after hungry day. 
Unless this crew knows what to do 
The devil will be to pay. 
For always another boat ties up 
Or another train’s on track, 
And if none comes in they dig like sin 
At the storage pile out back. 
—R S Clark 
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report, British scientists working at the 
Didcot atom station have found a means 
of overcoming the limitations of alu- 
minum cans, which disintegrate long 
before the reactor gets hot enough. 
Details are “secret,” of course. 


x * 


The late James H Gallaway—Jim to 
his legion of friends in the diesel in- 
dustry—liked to tell this story of his 
early experiences as a salesman. It 
seems that shortly after Jim began 
selling for DeLaVergne many years 
ago, he got a wire from the home office 
to hop to a small Southwestern com- 
munity that was considering installing 
a municipal diesel plant. Jim had been 
selling the pipelines and a municipal 
deal was a new one to him. 

He approached the problem, as he 
thought, most intelligently and first 
looked over the composition of the 
town board. He found that the chief 
engineer of the municipal water plant 
was on the board and Jim decided that 
his strategy was to sell the engineer 
and let him sell the board. So he headed 
first for the water plant. 

He found the chief engineer and 
much to his surprise got an extremely 
cold reception when he introduced him- 
self as the DeLaVergne representative. 
Pressed for his reasons, the chief said, 
“Why you DeLaVergne people are 
practically frauds. You build an en- 
gine with a conical top on the piston 
(the famous old DeLaVergne design) 
and any engineer knows you can’t hold 
the pressure on it—it just slides off.” 

Always quick-witted, Jim admired the 
engineer’s perspicacity, confided that 
DeLaVergne engineers had discovered 
the same trouble and had, just re- 
cently, revised the design to include ad- 
ditional piston rings to hold the pres- 
sure. Then came the clincher: “You'll 
have to admit that if we can hold the 
pressure, the conical head is an ad- 
vantage—there’s more area for the 
pressure to work on!” 

The light of comprehension slowly 
dawned in the engineer’s eyes as he 
jumped from one misconception to an- 
other. “You know,” he said, “I never 
thought of that.” 

Firmly convinced, the chief engineer 
sold DeLaVergne engine to the town 
board—which once again demonstrates 
the occasional truth of the old wise- 


crack that an engineer is a man who 
reasons from insufficient evidence, by 
methods that are often faulty, and hits 
the right answer more often than not. 


x * 


A tank car of more than 6000 gal 
of crude shale oil—the first bulk ship- 
ment from the Bureau of Mines new 
shale-oil demonstration plant near 
Rifle, Colo.—recently went to Universal 
Oil Products Co at Riverside, Ill. where 
it will be fractionated. Later, Union 
Oil Co will conduct cracking and other 
refining studies in its California labs. 
Work continues at Rifle on experi- 
mental mining and extraction. This is 
part of national synthetic fuels program. 


* * 


For a few minutes recently, Power 
and OPERATING ENGINEER editors be- 
lieved they had evidence that at least 
one reader thought their material was 
worth as much as the editors have long 
privately believed. An air-mail letter 
from China requesting reprints of the 
article on restoring flooded electrical 
equipment (OE for March—reprints on 
request) carried $340,000 worth of 
postage. A hasty check on the latest 
exchange rates for the skyrocketing 
Chinese dollar brought the editors back 
to earth; but left one office stamp en- 
thusiast with a choice item. 


x * 


There’s a new word creeping into the 
jargon of Washington’s bureaucrats, 
according to Business Week. They’re 
picking it up from atom scientists who 
discovered during the war that there is 
such a thing as a million dollars. The 
word is megabuck—you know, like 
megawatts. 


THIS MONTH'S COVER 


Because they often simplify piping 
layouts and save valuable space, 
axial and mixed-flow vertical circu- 
lating pumps turn up with increas- 
ing frequency in new installations. 
Cover shows two Allis-Chalmers 
mixed-flow units in a Wisconsin 
Public Service Company plant. 

Foreground unit is a 38x24-in. 
pump rated 11,800 gpm against a 
21-ft head. Pump on far side is 
52x36 in. and rated at 22,000 gpm 
against 21 ft. Smaller pump has a 
100-hp 580-rpm motor; the larger 
has a 200-hp 400-rpm drive. 
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5000-KW TURBINE, using 400-psig 700-F steam, drives 
6250-kva generator at 3600 rpm as well as shaft exciter 


Guymon 
Takes 


By L L NUNLEY, Chief Engineer 
Guymon, Southwestern Public Service Co 


BOILER CONTROL PANEL regulates operation of two 33,500-Ib-per- 
hr units, faces two-stage air ejectors serving main condenser 


> Guymon, in the heart of the Oklahoma Panhandle 
Plains, has outgrown its boundaries and spread rapidly 


TWO BOILER FEED PUMPS, one motor driven, one turbine driven, 7% all directions. This town and others received — 
are located before two feedwater heaters in plant heat-balance cycle from stations some 70 miles wer Texas via a 33-kv 
loop. A plant at Guymon consisting of two gas engines, 


565 and 365 hp each, regulated the 33-kv lines and in 
emergency carried the town load. 

Operation was quite successful until 1943 when the 
Guymon gas field began to develop. Compressor stations 
moved in, carbon-black plants, new stores and new 
homes were built. The sudden growth was too much 
for the existing means of power supply. 

The Southwestern Public Service Co designed the 
present station in July and August 1945, under M E 
Strom, design engineer, and construction started in | 
the latter month. Materials were hard to find, strikes 
delayed deliveries and work progressed slowly because 
of wartime conditions. | 


The 6250-kva turbine-generator was given its final 
check on Jan 18, 1947, and at 8 am on Jan 19, 1947 
the unit was synchronized to a 13.8/33-kv transformer 
and has operated practically continuously since. The 
unit has been taken off the line twice, once for four 


(Continued on page 98) 


GUYMON STATION, housing one unit ot present, uses 10,000-gpm 
cooling tower, at right, to serve its 6500-sq-ft surface condenser 
| 
R 
| 


Few Recent RILE 


PuBLic SERVICE Co. oF INDIANA, Edwardsport, Ind. 


400,000 Ibs. /hr. 1000 Ibs. 910°F. 
Sargent & Lundy, Engineers 


Public Service Co. of Indiana is also installing 
Riley Units in their Dresser and Noblesville plants 


NORTHERN VIRGINIA PowER Co., Riverton Station 
350,000 Ibs. /hr. 1050 Ibs. 900°F. 
Sanderson & Porter, Engineers 


All of these Public Utilities 


have recently ordered Riley 


Steam Generating Units 


oly} 


Houston LIGHTING & POWER Co. 
West Junction Station, 2—850,000 Ibs. /hr. 
Gable Street Station, 1—350,000 Ibs., hr. 
Greens Bayou Station, 2—675,000 Ibs. /hr. 


CENTRAL OnI0 LiGuT Co. 
Bluffton Station, 1—120,000 Ibs./hr. “* 


UPPER MICHIGAN PowER & LiGHT Co. 
Escanaba Station, 1—150,000 Ibs./hr. 


Power COMPANY 
Pensacola Station, 2—230,000 Ibs./hr. 


PuBLic SERVICE Co. oF INDIANA 
Dresser Station, 1—300,000 Ibs. /hr. 
Noblesville Station, 3—300,000 Ibs. hr. 
Edwardsport Station, 2—400,000 Ibs./hr. 


Iowa-ILuinots Gas & ELEcTRIc Co. 
Davenport Station, 2—250,000 Ibs. /hr. 


INTERSTATE POWER Co. 
Lansing Station, 2—120,000 Ibs. /hr. 


WorCESTER COUNTY ELECTRIC Co. 


@ Webster Street Station, 1—325,000 Ibs., hr. 


STOKER CORPORATION, WORCESTER, MASS. 


Boston New York Philadelphia Washington Buffalo Cleveland Detroit Chicago St. Louis Cincinnati St. Paul 
Pittsburgh Kansas City Denver Seattle Portland Los Angeles Houston New Orleans Atlanta Memphis Tulsa 


BOILERS * PULVERIZERS * BURNERS * STOKERS * SUPERHEATERS * FLUE GAS SCRUBBERS 
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TAIL 
Devils La 
Crookstor 
Wahpetor 


SOUTHWEST! 
Borger, T 


_ New ORLEA 


Market S' 


Souto Cart 
Charlesto 


A survey 


ECONC 


POM 


Ce 
— City 
| 


Central Stati 


City oF Los ANGELEs, CALIF., Harbor Steam Plant 
825,000 Ibs. /hr. 1200 lbs. 900°F. 
With the addition of these three units, 
Harbor Steam Plant will have 3,825,000 ibs. of steam 
capacity of Riley Units 


CENTRAL ILLINOIS LIGHT Co., Peoria, 
(Commonwealth & Southern Corp.) 
300,000 Ibs. /hr. 925 Ibs. 900°F. ‘ 
With the installation of these two units, Central Illinois 
Light Co. will have four Riley Steam Generating Units in 
> this station 


‘ 


4 


OrTER TAIL POWER Co. 
Devils Lake Station, 1—75,000 Ibs. /hr. 
Crookston Station, 2—75,000 Ibs. hr. 


CENTRAL ILLINOIS LIGHT Co. 
Peoria Station, 2—300,000 Ibs. hr. 


Ou10 EpISsoN Co. 
Mad River Station, 1—250,000 Ibs. /hr. 
Beech Street Station, 1—90,000 Ibs./hr. 


Springfield Station, 1—125,000 Ibs. /hr. 

Wahpeton Station, 1—100,000 ibs. /hr. 

NORTHERN VIRGINIA POWER Co. 
Riverton Station, 1—350,000 Ibs./hr. 


ARKANSAS POWER & LIGHT Co. ; 

Cecil Lynch Station, 1—650,000 Ibs. /hr. 
City or Los ANGELES 

Harbor Steam Station, 3—825,000 Ibs. hr. 


UTAH PowER & LiGuT Co. 


_ New ORLEANS PUBLIC SERVICE Co. 
Orem Station, 1—450,000 Ibs. hr. 


Market Street Station, 1—330,000 Ibs./hr. 


UNION ELEcTRIC Co. oF MIssourRI 
Ashley Street Station, 3—310,000 Ibs.,/hr. 


SoutH CAROLINA POWER Co. MIssISssIPPI POWER Co. 
Charleston Station, 1—230,000 Ibs./hr. , Hattiesburg Station, 3—230,000 Ibs., hr. 


A survey of your Power Plant by a consulting engineer will possibly show ways of making surprisingly large savings.imeyour Power costs 


ECONOMIZERS WATER-COOLED FURNACES STEEL-CLAD INSULATED SETTINGS AIR HEATERS 
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TWO CONDENSATE PUMPS with motor drives can each 
handle 130 gpm, the maximum-load station water flow 


days to check bearings and worm gears and another 
time for two hours to repack the primary steam valves. 

The plant has operated since starting at an average 
capacity factor of 96% with a heat rate of 15.670 Btu 
per net kwhr. Auxiliaries take 5.7% of gross genera- 
tion. Two separate groups of gas wells, within three 
miles of the plant, supply the plant fuel. Well pressure 
of 365 psig delivers the fuel through 4-in. lines. Three 
sets of regulators control flow to burners. No provisions 


400-psig 7OOF 
C = 5000 kw turbine 
2-33,500 / 
/b per hr 
boilers 6,250kva 
generator 
YY 2-in. Hg 
condensers 
| 
Heater Evaporator Condensate 
pumps 
~--4---- Ejector 
condensers 
Boiler-feed pumps> 
L 
---H-p ---Drain cooler 
heater heater 


STATION HEAT-BALANCE cycle uses two closed heat- 
ers, drain cooler, tubular air heater, evaporated makeup 
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CONTINUED 


TWO MOTOR-DRIVEN PUMPS take circulating water 
from cooling tower, force it through two-pass condenser 


have been made to burn other fuel types at this plant. 

Plant water supply comes directly from the city sup- 
ply adjacent to the plant. The cooling tower uses the 
raw water after acid treatment, the alkalinity being 
held between 40 and 70 ppm. Total solids are carried 
between 1500 and 1900 ppm and the pH held at about 
8.0. Some chlorine is used to prevent algae growth. 
All makeup water to the boiler feed system is supplied 
through the 2500-lb-per-hr evaporator. 


Principal Plant Equipment 
Guymon Station, Oklahoma 


5000 kw, 400 psig, 700 F, throttle steam 2-in. Hg_ back- 
pressure, 15 stages, 2 bleed points. 3600-rpm 13,800-v 6250- 
kva 60-cycle air-cooled. Shaft exciter 

Babcock & Wilcox Co 
33,500 lb per hr each, 450-psig working pressure, 700 F, gas 
fired, waterwalls, tubular air heater 


Main condenser, 1.......... Allis-Chalmers Manufacturing Co 
6500 sq ft heat transfer surface, two-pass 

Circulating pumps, 2....... Allis-Chalmers Manufacturing Co 
5250 gpm each, 100-hp motor drive 

10,000 gpm, two 17-ft fans, two 40-hp motor drives 

Condensate pumps, 2....... Allis-Chalmers Manufacturing Co 
2 stage, 130 gpm, 10-hp motor drive 

Boiler feed pumps, 2......... .. Ingersoll-Rand Co 


135 gpm each, 3500 rpm, 1420-ft total head, 1 motor driven. 
1 turbine driven 


Evaporator and heaters............cccccce Struthers-Wells Co 
Automatic Combustion Control......... Leeds & Northrup Co 
Allis-Chalmers Manufacturing Co 


Air-blast metal-enclosed breakers 
Station-power transformer...Allis-Chalmers Manufacturing Co 
500-kva 13,800/480-v dry type 


Design and Engineering 
M E Strom, Southwestern Public Service Co 
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Throttle pressure, psig 
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, d At High Capacity Factor 
Guymon Plant Takes on Loa igh Gapacity 
{ 
4 
limit 


‘ Steam conditions receiving 100,000 kw turbine 
\-Turbine internal efficiency-83% considerable attention at -— generator unit 
Exhaust pressure - 29"Hg vac this time rel 

2,000 Fatiowable moisture exhaust -125% 
2 Reheat: 1250 psig, 950F reheat 
a advisable to 950F, 28'/e" vac. 

9,600 T 
© 1,600 | 
2-80,000kw units | 
1-1943 “4 \ 
80,000 kw order 3 9,200 
!,200 = Non-reheot | 
-65,000 kw. (Based only on consider = 
1930 | ation of moisture at 18,800 
800 15,000 hw exhaust) 
840 880 920 960 1,000 1,040 
Throttle temperature - F | \ 
40 60 80 120 
Percent load 


Curve relates throttle pressures and temperatures that produce 12.5% moisture Reheat cycle operates at markedly 
at turbine exhaust, points cbove curve have higher moisture, below curve less lower hect rates over entire load range 


High Fuel Costs Revive Reheating 


Originally applied to reduce turbine exhaust moisture with 
By C W BLOEDORN 


Steam Turbine Department 
Allis-Chalmers Manufacturing Co. 


limited throttle temperatures at high pressures, the reheating 


cycle is now being exploited for its increased efficiencies 


From reheater —_~ > THE REHEAT CYCLE is once more re- 


Jo reheater ceiving serious consideration for new 
1250 psig le turbine steam-turbine installations. Revived in- 
1000 F y terest comes from the great increase in 


fuel costs with consequent attempts to 


improve operating efficiencies above 

turbine ------* that attainable with straight regenera- 

H,_cooler tive cycles and today’s steam limits. 

Pressure drop, nozzles 1i'y,tt : While the possible gain in thermal ef- 

to heaters =5 % i | i | ficiency is usually the prime objective 

pty! . in considering reheat now, it was not 

| | originally regarded as a direct means 
| 1 | ejector to this goal. 

Early Applications. About 20 years 

| pd im 3 pu ago, reheat was used to reduce the 

eeaerating moisture content at turbine exhaust to 

| Orain L. | minimize blade erosion. This in turn 

\ OF vy permitted higher throttle pressures, at 


— +4 the maximum steam temperatures then 
C ry allowable, with resulting gain in ther- 

~~ b ; mal economy. A curve like Fig. 1 was 

his Bit _ Gland often a guide to determine if reheat was 
| *+--Drain cooler advisable to reduce moisture content of 


Cycle studied for 120,000-kw tandem-compound unit with throttle steam at 1250 steam 1n low-pressure stages. If throt- 
psig, 1000 F to determine optimum pressure for reheating to 950-F temperature tle-steam conditions selected resulted 


POWER & August 1948 


(485) 99 


‘ 
| 
1 
“ 
| 
| 
| 
| 
= 
| 
| 
) 
| 
3 


Study to determine most 
economical reheat pressure 


‘A 


Steam conditions:!1250 psig, 
reheat to 950F 
29in, Hg vacuum 120000 kw 
turbine 


y 
oO fo) 
s 


Thermal efficienc 


Heat rate Btu/kwhr 


240 320 400 480 560 
Pressure to reheoter, psia 


Optimum efficiency and heat rate for 
cycle in Fig. 3 occurs at 365 psia 


in a moisture content less than 12 to 
13%, there was a feeling among many 
users that the added complication and 
cost of reheat installations were not 
justified. 

Also, many engineers were not ready 
to adopt the unit arrangement of one 
boiler per turbine, so well suited to 
reheat. Until the pressure of rising 
fuel costs was felt recently, less atten- 
tion was given to reheat and more to 
increasing thermal efficiency through 


Jo reheat boiler 


2000 psig 
1050 F 


Steam conditions: 

1290 psig, 850 F reheat to 

850F 29¢ in. vacuum 

| 80,000 Kw steam turbine 
unit 


Thermal efficiency 


8300 


Heot rote, Btu per Kwhr 


260 280 300 320 340 360 380 
Pressure to reheoter, psia 


Steam conditions: 
2,000 psig , |OOOF, 
+— reheat to lOOOF, 
29 in. vacuum 

120,000 Kw stea 
turbine unit 


ra 
7640 


400 440 480 520 560 600 
Pressure to reheoter, psia 


Thermal efficiency 


Heot rate, Btu per Kwhr 


Output of H-p turbine. % of total output 


From 


reheat 
boiler 


All pressure and temperature levels 
have one best steam-reheat pressure 


(1) improving regenerative cycle (2) 
topping turbines (3) maximum prac- 
tical throttle pressures and tempera- 
tures. 

Topping. Topping turbines filled a 
special need so a considerable number 
were installed in the late 1930s. Be- 
cause of limited opportunities, few have 
been installed in recent years. 

Regenerative Cycle. Also in the late 
1930s, much progress was made in 
using the regenerative feedwater-heat- 


L-p turbine 


H-p turbine----* 


3,600-rpm 
generator 


1800-rpm 
generator 


Pressure drop, nozzles 
to heaters =5% 


I-p turbine 


deaerating 
hea ter. 


29 in. Hg 
Air 
ejector 
ry 


Hydrogen cooler. 


r 
| 


“== Drain cooler 


Cycle studied for 120,000-kw cross-compound unit with throttle steam at 2000 
psig, 1050 F to determine optimum pressure for reheating to 1000-F temperature 
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Optimum efficiency and heat rate for 
cycle in Fig. 6 occurs at 460 psia 


ing cycle. Four and five stages of feed 
heating became commonplace in central 
stations; sometimes even six and seven 
stages were used. 

Throttle Conditions. For 15 years 
metallurgical developments have _per- 
mitted steady increase in allowable 
steam temperatures. With the gain in 
thermal economy through higher initial 
temperatures, additional cost and com- 
plication of reheat were not considered 
justified. The present high fuel prices, 
however, led to considering the com- 
bination of reheat with high initial 
steam conditions, even though the point 
fell below the Fig. 1 curve. 

Reheat Operation. There is a definite 
trend toward wider use of the single- 
boiler single-turbine arrangement be- 
cause of proved high availability of 
modern boilers and the necessity for 
keeping initial costs as low as possible. 
Adoption of this setup overcomes some 
objections to the reheat cycle, which 
for minimum complication needs a sin- 
gle boiler per turbine. 

Power plants that have used the re- 
heat cycle many years report no serious 
difficulties. Reheat turbines have been 
put on and off the line as needed with 
no greater difficulty than with non- 
reheat machines. 

In earlier years, one objection was 
the large steam volume entrained in 
reheat lines that might cause over- 
speeding with load loss. Today, reheat 
turbines have intercepting valves in the 
line going to and from turbine to reheat 
boiler. These valves, under control of 
the main speed governor, close if tur- 
bine speed increases by about 4% above 
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Steam conditions: 
2,000 psig, 1,050 F,reheat 


fo 1,000 F. 29 in. vacuum 
s 30 F-H-p turbine exhausts to 
a reheater 
N 
28 
2 
26 
24 
3 
a 
3 


22 
400 440 480 520 560 600 
Pressure to reheater, psia 


540 
su 
Se 
5 520 
500 
ioe |_| Steam conditions: 

2,000 psig, 1,050 F 
reheat to 1,000 F! 
= 29 in. vacuum 
7640 [+ !20,000 kw steam 
4 turbine unit 
a 
= 
7620 ‘4 
o 
7600 
x 7580 
400 440 480 520 560 600 
Pressure to reheater, psia 


Output of h-p turbine decreases with 
increase in steam reheating pressure 


normal. This has proved a satisfactory 
solution to the overspeed problem with- 
out undue complication of the turbine 
governor gear. 

Reheat Economy. [Estimates indicate 
that gain in economy by reheat varies 
from 4 to 6%. Fig. 2 compares heat 


. rates for a typical 100,000-kw nonreheat 


unit and a similar-size reheat unit. For 
each, throttle steam conditions are 1250 
psig, 950 F; exhaust vacuum is 2814 
in. Hg. Feed-heating cycle is the same 
in both, and reheat is carried to 950 F in 
the reheat cycle. 

Economic analysis, not given, con- 
siders initial cost, fuel cost, load factor, 
reliability, operating convenience, many 
other variables. Typical analyses show 
thermal gain may more than offset addi- 
tional cost and complicating factors. 

Reheat Pressure. To find the most 
desirable pressure to reheat steam for 
the turbine and its feed-heating cycle, 
calculations were based on 120,000-kw 
rating with conditions of 1250 psig, 
1000 F at throttle, reheat to 950 F, ex- 
haust at 29 in. vacuum. Calculations 
were based on the cycle in Fig. 3. This 
diagram is not necessarily a recom- 
mended arrangement, but merely indi- 
cates the cycle used for convenience to 
obtain relative results for comparison. 
Steam for the h-p heater in each case 
was extracted from the turbine at re- 
heat belt, before going to reheat boiler. 
Check figures showed an extraction 
opening above the reheat point was not 
practical for this throttle-steam _pres- 
sure, especially with an economizer. 

Fig. 4 shows study results to find the 
most efficient reheat pressure for this 
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With h-p heater above reheat pressure 
there is an optimum value for latter 


rating. Variation in heat rate over en- 
tire range of reheat pressure is only a 
fraction of 1%. For the conditions set 
up, optimum reheat pressure is about 
365 psia. Since reheat pressure can 
vary considerably without appreciable 
change in turbine heat rate, other fac- 
tors like piping and valve sizes or 
boiler performance may indicate a dif- 
ferent pressure to be more economical 
from the over-all plant view. These data 
check with pressures and with throttle 
to reheat pressure ratios on existing 
machines. 

Fig. 5 shows a similar study for an 
80,000-kw turbine for throttle condi- 
tions of 1290 psig, 850 F, and 850-F 
reheat temperature. This machine was 
actually built to give reheat pressure of 
329 psia at the load point for which the 
analysis was made. 

Consideration is being given to large 
reheat turbines designed for throttle 
steam conditions in the 2000-psig 1050- 
F range, reheating to 1000 F. Fig. 7 
shows the cycle for making a reheat 
pressure analysis of a 120,000-kw tur- 
bine with these conditions. Unit is the 
cross-compound type with the h-p 3600- 
rpm turbine exhausting steam to the 
reheat boiler and h-p feedwater heater. 
Steam from the reheater expands in the 
intermediate-pressure turbine down to 
25 psia, then exhausts to the double- 
flow 1-p turbine in tandem with the i-p 
turbine at 1800 rpm. 

Fig. 6 shows again that efficiency 
variation with pressure is only a frac- 
tion of 1%. Curves indicate a most effi- 
cient pressure of about 460 psia for 
turbine and its feed heating cycle. 


In addition to over-all consideration 
of valve and pipe sizes and boiler per- 
formance, with the cross-compound 
turbine, generator size also depends on 
reheat pressure, which is the h-p tur- 
bine exhaust pressure. Fig. 8 shows 
output of the h-p 3600-rpm element as 
a percentage of total output at different 
exhaust pressures for this element. 
While this curve was plotted from cal- 
culations for the 120,000-kw rating, it 
can be used for close approximations 
for larger ratings with the same steam 
conditions. Since reheat pressure can 
vary considerably without affecting 
efficiency, reheat pressure may be 
selected to give standard ratings for 
the two generators. 

For the results of Fig. 6, steam for 
the highest-pressure heater was taken 
from the h-p turbine’s exhaust. With 
the cross-compound arrangement, space 
is available for an extraction nozzle on 
the h-p turbine at a point giving a pres- 
sure higher than reheat pressure, and 
another heater can be added to the 
heating cycle. This can reduce turbine 
heat rate about 0.6%. Whether over- 
all plant economics justifies this ex- 
pense, higher-pressure extraction must 
be analyzed in each case. With an 
economizer before the boiler, this 
heater probably cannot be justified, but 
some power-plant designers are giving 
serious consideration to these extremely 
high-extraction pressures. 

Fig. 9 shows results of determining 
optimum reheat pressure when a final 
heater at a higher pressure produces 
final feed temperature. Feed tempera- 
ture was not held constant in this study, 
but was varied so an approximately 
equal rise occurred in the highest-pres- 
sure heater in each case. 

In this as in all calculations for data 
on reheat performance, a 10% pressure 
drop was taken in the reheat lines and 
reheat boiler. 

Today, problems of the steam-plant 
designer are more complex than ever, 
since not only have fuel costs increased, 
but construction and equipment costs 
have also jumped in varying propor- 
tions. Further increases in pressure and 
temperature with the straight regener- 
ative cycle have reached the point of 
diminishing returns. In this new light, 
designs making use of the reheat cycle 
are being reconsidered. Naturally, re- 
heat is not the answer to all problems 
of reduction in power-generation cost 
but a number of cases can easily justify 
the additional cost of reheating. 

Bibliography. “The Reheat Cycle,” 
by W Wadkin, Mechanical World, 
March 30, 1945. “Is Reheat Coming 
Back?” Combustion, September 1947. 
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TYING NEW BASE-POWER SERVICES into three plants requires 
top-flight planning coordination. Here are the men who made it 
possible; left to right—Capt A K Fogg, public works officer; 


Pressure-reducing stations take steam from the 150-psi 
main header. One drops pressure to 125 psi, the other to 50 


Reciprocating two-stage horizontal duplex air compres- 
sors deliver 1341 cfm to a receiver tank under 110 psi 


Capt R Fowler, contract supt; K O Longley, ME; F S Calander, 
design supt; B Randel, ME; A C Black, chief draftsman; M A 


Nishkian, vice-pres, chief engineer, Ofcco Construction Co They 

At San Diego Naval Operating Base ships tie up aii 

for repairs the full length of piers. To sup- pow 

pier 

ply power services—water, steam, compressed thro 

e . Si 

air—long runs of underground piping and sup- (1) 

ply lines plus an integrated plant are needed sn 

ine 

T 

By M A NISHKIAN, Vice-Pres, Chief Engineer a 

sidi 

and GUY LEWIS, Project Engineer dua 

Ofeco Construction Company und 

Fig. 

> DEPENDABLE ON-SHORE SUPPLY of power services makes stea 

up an important part of an adequate naval repair base. fror 

Inward-bound naval vessels usually warp into piers, reacli- The 

ing out over a quarter mile beyond the quay, and tie up fina 

for repairs—dependent on base facilities from then on. Job syst 


of meeting these demands grows with number of ships in port. V 
The Eleventh Naval District, San Diego, California re- 


1 


Distribution of steam to various field mains starts from 
the main header into which all of the boilers discharge 


Steam supply comes from a battery of three 40,000-Ib-per- Vertical-spray-type deaerating heater mounted in horizon- 
hour three-drum bent-tube oil-fired steam generators. tal storage tank receives treated water from softeners, 
They feed loads at three pressure levels: 125, 50 and 3 psi of 58,500-gal capacity and handling a flow rate of 265 gpm 


Meet the Fleet Halfway 


cently completed a large-scale integrated program to provide 
power services to (1) ships berthed for repair alongside 
piers (2) buildings in this area (3) convenience outlets 
throughout the section. 

Supply and delivery of these services depend on two sources 
(1) water from city mains (2) steam and compressed air 
from a central plant within the base. From here supply 
lines branch off into groups: one serves piers 4 and 5; a 4 
second, piers 6 and 8; the third, piers 10 to 13 inclusive. 

The steam-generating and compressor plant is of struc- 
tural-steel frame with asbestos-protected metal roofing and 
siding, cast-in-place concrete piling. A concrete, 50,000-gal — 
dual-fuel oil tank and a 25,000-gal concrete water tank lie 
underground. 

Steam Generation. Steam comes from a battery of three 
40,000-lb-per-hr 3-drum bent-tube oil-fired steam generators, 

Fig. 1, under a central-control panel, Fig. 6. They deliver at ) 
steam at 150 psi, saturated, to a main header, Fig. 2. and i oo A oh 


« 


from there through control valves to a series of field mains. ‘ 
These mains, in turn, supply local distribution systems for 
final steam use. With such a widespread steam-distribution 
system (see below) return of condensate is fairly small. 
Water Treatment. So a water-treating plant, employing 


two complete pressure zeolite water softeners, has been put Main instrument and control panel (before pressure gages 
in service. Each softener can handle a flow rate of 265 were installed) serves the central steam-generating plant 
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gpm and has a capacity between regenerations of 58,500 gal. 

Treated water from the softening system passes through a 
vertical, spray-type deaerating heater, Fig. 3, mounted on a 
horizontal storage tank. The combination is capable of 
deaerating and heating 125,000 lb per hr of makeup from 
70 F to approximate saturated-steam temperature and hold 
in storage about a 20-minute supply of feedwater. 

Two steam-driven pumps and one motor-driven boiler feed 
pump pull water from this heater assembly to discharge 
into the main feedwater line. Feedwater flow to the boiler 
drum is under the control of an air-operated 3-element 
regulator. 

A continuous blowoff system holds boiler-water concen- 
tration at a maximum of 2500 ppm. Total blowoff reaches 
6000 Ib per hr for the three boilers. 

Steam Distribution. Main steam header has two pressure- 
reducing stations, Fig. 4, with bypass connections installed. 
The first with a capacity of 120,000 lb per hr reduces steam 
from header pressure of 150 to 125 psi. The second station 
can handle 25,000 lb per hr, reducing steam from 150 to 
50 psi for service heaters and feedwater heater. 

Still another reducing station takes steam from the 50-psi 
mains down to 3 psi and supplies 18,000 lb per hr. 

All surfaces—piping, appurtenances, apparatus—carrying 
steam, hot oil, hot water and hot condensate employ an 85% 
magnesia insulation covering. 

Plant steam distribution consists of a network of several] 
thousand feet of piping that extends from boiler house to 
quay wall. Branches take up from this point and supply 
out to the end of the piers as well as any miscellaneous out- 
lets along this length. 

Piping from boiler house to quay wall lies underground. 
All control valves, expansion joints and branch connections 
are in reinforced concrete manholes. Service leads from 
quay wall to the pier end are installed in the open below 
the pier decks. Standard-weight black-steel pipe, used 
throughout, lies directly on the ground. submerged in water 
or out in the open. It has been made immune, for all 
practical purposes, to the action of water, gas and alkaline 
agents as well as to electrolysis. 

A patented type of insulation, known as Durant, was ap- 
plied. It covers the bare pipe with a double thickness of 
85% magnesia sections. Over this comes a one-in.-thick 
coating of poured high-grade asphaltum, with a melting 
point of not less than 2300 F. A galvanized-steel sheet, 24 
gauge thick, protects the asphalt-covering. Arrangement of 


pipe and covering permits free expansion of pipe without 
injury to covering. The pipe does not bear directly on insu- 
lation but intermediate blocks and guides carry pipe weight. 
The open piping on the piers has the same material for 
covering plus a heavy bitumastic coating. 

Air Supply. Two reciprocating horizontal-duplex 2-stage 
water-cooled air compressors, Fig. 5, each deliver 1341 cfm 
of free air measured at 60 F and 30 in. Hg. barometric 
pressure. Air from the outside passes through an inlet 
filter and discharges through an aftercooler to a vertical 
steel tank receiver under a pressure of 110 psi. From the 
receiver, air goes to the various points of demand along the 
distribution system under the control of valves. 

Water Supply. Two series of piping make up the water 
distribution system. They carry through both on the shore 
and on the piers. One, an extension of the 16-in. high- 
pressure main, goes for industrial service. The other extends 
the low-pressure system for domestic use. Hose outlets on 
both systems permit takeoff at intermediate points. 

Several miles of various pipe sizes were installed on these 
systems. Underground, on-shore lines consist of cast-iron 
pipe with bell and spigot connections. There is one excep- 
tion—the mains to piers 4 and 5, have about one mile of 
16-in. reinforced concrete in lieu of the 16-in. cast iron. 

On the piers, outboard of the quay wall, standard-weight 
seamless steel pipe, treated with several applications of 
bitumastic coating, serves beneath the pier deck. Spaced 
risers project from the mains through the pier deck and 
terminate immediately above in hose-valves where they make 
convenient connections for adjacent ships along the pier. 

Downstream on the base main following the connection 
to the city-water mains stands an elaborate, especially de- 
signed backflow-prevention unit. Its sole service is to keep 
city and base systems separate. 

Main control valves for the 16-in. industrial systems are 
400-lb ferro steel, wedge gate ones with horizontal non- 
rising stems and with gearing in grease-filled housings. 
These housings are installed directly in the ground with a 
cast-iron roadway box marked over the operating nut. 

The above described power-service program forms only a 
part of the full-base facilities. It has been built in antici- 


- pation of an eventually greater demand than ever before. 


Three power plants and connected service-supply systems 
form the major sources for base needs. These earlier instal- 
lations are somewhat similar in construction, size and nature 
to this recent addition. 


MAJOR EQUIPMENT IN POWER-SERVICE SYSTEM 


STEAM EQUIPMENT: 

40,000 lb per hr, 150 psi, saturated, 3-drum, bent-tube 

Burners, oil, 9; 3 per boiler.............. Peabody Engineering Corp 
Outside mixing, steam atomizing, type M, oil 

Oil-supply units, self-contained..... .......... Ofcco Construction Co 
Including pump governor, oil-temp regulator, oil-relief valve 

Air-operated, automatic, metered-type, fuel-to-air ratio 

Fans, 3, i-d, 1 per boiler; 25,000 cfm.............. Buffalo Forge Co 
One motor-driven, GE Co; 2 turbine-driven, Terry Steam Turbine Co 

Pumps, 3 feedwater, deliver 200-psi water....Warren Steam Pump Co 
One motor-driven, GE Co; 2 steam-driven, Warren Steam Pump Co 

Feedwater controller, 1, air-operated, 3-element...... Bailey Meter Co 


WATER TREATMENT: 
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Deaerator, 1, 125,000 1b per hr...... Worthington Pump & Mach Corp 
Makeup supply 70 F; outlet water at saturated steam temp 
Pressure-reducing stations, $...........00ccccsceceese Fisher Governor Co 


One 150-125 psi, 120,000 lb per hr; one 150-50 psi, 25,000 lb per hr; 
one 50-3 psi, 18,000 lb per hr 


Zallea Bros & Johnson 


American District Steam Co 


COMPRESSED-AIR SUPPLY: 
Compressors, 2, reciprocating...................e06 Ingersoll-Rand Co 
Horizontal duplex, 1341 cfm, 2-stage, watercooled, motor-driven 


PIPING, VALVES, ETC: 


Cast-iron piping U. S. Pipe & Foundry Co 
MISCELLANEOUS: 

Electrical General Electric Co 


Conduit, junction boxes, fuses, etc 
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SOLUBILITY OF OXYGEN in water is quite high at low tem- 
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250° 


higher the pressure, the greater the solubility. Deaeration 


peratures, and at the boiling point it approaches zero. 


The 


at low ternperaiure must take place at pressure that is low 


Rid Water Dissolved Gas 


Stop Corrosion 


Water that contains a gas like oxygen or CO: can damage boil!- 


ers, heaters, pipelines. Lacking a deaerator use scavengers 


to absorb the gas, or inhibiters to prevent attack on metal 


By R C ULMER, Technical Director 
Power Chemicals Division, E F Drew & Co, Inc 


> Disso_vep GASES like oxygen, carbon 
dioxide, ammonia and hydrogen sul- 
phide seriously corrode plant equip- 
' ment that handles water, steam or con- 
densate. Dissolved oxygen normally 
pits ferrous metals. Carbon dioxide and 
hydrogen sulphide cause general at- 
tack on both ferrous and non-ferrous 
metals by lowering the solution’s pH. 
Ammonia causes general attack on non- 
ferrous metals by increasing the pH 
provided it is raised appreciably above 
neutral. 
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The action of each gas is not always 
as specific as stated. Corrosion may 
often result from the combined effect 
of different gases, for example, dis- 
solved oxygen and carbon dioxide. Here 
the lowered pH caused by carbon di- 
oxide greatly accelerates the pitting 
action of dissolved oxygen. 

Dissolved Oxygen. Water in contact 
with air dissolves oxygen, river and 
lake waters normally being saturated 
with it. Water from wells and domes- 
tic distribution mains is usually not 


saturated. The graph shows solubility 
of dissolved oxygen at various tempera- 
tures and pressures. Solubility is high 
at low temperatures and approaches 
zero at the boiling point. The higher 
the pressure, the greater the solubility. 

The factors affecting solubility are 
used in removing or eliminating dis- 
solved oxygen from water. Deaeration, 
the commonest method, boils water and 
at the same time breaks it up into 
thin films or small droplets to facilitate 
oxygen release. When deaeration takes 
place at relatively low temperatures it 
is called vacuum or cold-water deaera- 
tion. Principle is the same as deaera- 
tion at or near atmospheric boiling 
point. From the graph it is evident 
that oxygen solubility does not ap- 
proach zero until boiling is reached. 
So it is extremely important that the 
heater or deaerator temperature be in- 
creased to this value. 

Even though deaeration may be eff- 
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cient, some dissolved oxygen usually 
remains and scavengers such as sodium 
sulphite, iron compounds and certain 
organic substances must be used to re- 
move the last traces. If not removed, 
the inhibiters—nitrate, chromates, etc— 
may be used to prevent corrosion. 
Carbon Dioxide. As with dissolved 
oxygen, free carbon dioxide can be 
picked up from air. In addition, waters 
containing carbonates and bicarbonates 
may break down when heated and give 
off this gas. Well waters normally con- 
tain more than surface waters. Solu- 
bility of carbon dioxide is greatly influ- 
enced by pH of the solution, the solu- 
bility decreasing with temperature in- 
crease and increasing as pressure goes 
up. The same method, namely deaera- 
tion, is used for its removal. Because 
of its greater solubility, carbon dioxide 


Spot 
efrigerating 
roubles 


Trouble-shooting hints from 
George Holman tell how to in- 
terpret warning signs before 


a failure causes a shutdown 


> Faivures in refrigerating equipment 
normally warn of impending danger if 
you know how to read the signs. (These 
pointers on compressor behavior give 
distress signals in italics and list causes 
alphabetically. ) 

1. Uneven vibration jars floor and pipes. 

Compressor bearing begins to seize shaft 
or pin. Do not stop machine, but slow it 
down ‘at once. Keep it turning slowly a 
few minutes, if possible. If bearing is ex- 
posed, spray with oil. 

2. Uneven pulsations of compressor. 

A: If compressor is double-acting, valves 
at one end of cylinder are out of order. 

B: Worn or loose bearing, crank, crank- 
pin, etc. 

3. Pistons pound as compressor starts. 
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is more difficult to remove than dis- 
solved oxygen. 

In feedwater systems and_ boilers, 
preventing corrosion from free carbon 
dioxide, carbonates and bicarbonates is 
simple. Adding an alkali or a complex 
phosphate is quite effective. But break- 
down of carbonates and bicarbonates in 
the boiler liberates carbon dioxide, 
which renders the steam and condensate 
corrosive. Introducing a volatile al- 
kali to the boiler or steam eliminates 
such corrosion. The amines have been 
used, and recently organic ammonia 
compounds were found practical. 

Ammonia. Encountered rarely un- 
less water is contaminated with sewage, 
ammonia is very soluble and cannot be 
removed by ordinary deaeration; in 
fact, multiple or fractional distillation 
is required to get rid of it. Corrosion 


yi 


from ammonia is confined to non-fer- 
rous metals. Fortunately, ammonia it- 
self does not usually cause the difficulty. 
(In this respect there is considerable 
controversy regarding the role of am- 
monia in corrosion.) It is the high pH 
resulting from ammonia presence that 
causes corrosion. Consequently, if 
enough is present to raise the pH to a 
corrosive value, usually over 8.5, acid 
treatment can be resorted to or ammonia 
can be removed with a deammoniator. 

Hydrogen Sulphide. This gas rarely 
causes trouble. As with ammonia it is 
commonly found in sewage-contamin- 
ated waters, although some well waters 
contain appreciable amounts. Deaera- 
tion will usually remove most of it. An 
alkali to neutralize the acidic hydrogen 
sulphide may also be added under some 
conditions. 


SPOTTING UNUSUAL NOISES in a machine and identifying their cause before damage 
occurs is one qualification of a good operator. Any one can stop a wrecked machine 


A: Oil pump has lost its prime. Bearings 
are uncushioned by oil. Prime by pres- 
sure adjustment, or by pouring oil into 
pump. 

B: Oil filter is stopped up. Clean it 
thoroughly. 

C: Wristpins, crankpins, bearings, etc 
are out of order. 

4. Quick snapping sound under head of 
enclosed crankcase of single-acting com- 
pressor when starting at low compression 
ratio. 

A: Poppet-type suction valve strikes 
safety head. Clean valves and oil system. 


B: Weak or broken closing spring of 
poppet-type suction valve. Inspect and re- 
place with stronger spring. 

C: Worn stem and dampening piston of 
poppet-type suction valve. Replace with 
precise-machined suction-valve cage. 

D: Suction-valve cage does not get oil. 
Inspect, clean and repair oil system. 

5. Rapid rat-a-tat-tat of poppet-type 
valves in compressor. 

A: Evaporator floods and liquid carries 
over into compressor. Stop machine at 
once. Close expansion valve. Close suc- 


(Continued on page 138) 
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ELECTRONICS FOR THE POWER ENGINEER 


By F A ANNETT, Associate Edifor 


> Last MONTH we learned how elec- 
trons in tubes are freed by heating the 
cathode, a process known as thermionic 
emission. Here we will study how light 
or photoelectric emission releases elec- 
trons from a metal surface. Tubes for 
this purpose are popularly known as 
electric eyes, photocells, photo tubes 
and photoelectric tubes. The latter is 
the name by which these tubes are most 
commonly known, and will be used in 
this article. 

These tubes are applied widely for 
smoke- and flame-indicating, opening 
and closing doors, liquid-level control, 
counting, weighing, and many other 
purposes. They have an anode and a 
light-sensitive cathode in a high-vacuum 
or gas-filled bulb. 

Their cathode is usually semicylindri- 
cal, Fig. 2, coated with a light-sensitive 
material such as oxides of cesium, bar- 
ium, sodium or potassium. Their anode 
is usually a straight vertical wire, sup- 
ported in the tube’s base. It is partly 
surrounded by the cathode and made as 
small as permitted mechanically so as 
to cast the least possible shadow on 
the cathode. A light beam is focused on 
the cathode, as in Fig. 3, which causes 
electrons to flow to the anode, when a 
potential is applied across the two. 

Light-Sensitive Metals. At this point 
we will consider why some metals are 
light-sensitive. They are for the same 
reason that certain metals are good con- 
ductors. In May 1948 Power, p 105, 
we learned that the atoms of the best 
conductors, copper and silver, have 
each a single electron in their outer 
orbit, located well away from the nu- 
cleus. 

The single electron of each atom is 
assumed to be held loosely and is in- 
fluenced by adjacent atoms. In this 
Way it is free to move about at random 
until brought under the influence of 
a voltage, when it drifts slowly from the 
negative to the positive terminal of 
the circuit. 

Among the most light-sensitive mate- 
rials are the alkali metals, lithium, 
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5—Photoelectric Tubes 
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1 Among the most light-sensitive materials are the alkali metals—lithium, so- 
dium, potassium, rubidium and cesium. Light sensitivity increases in order named 


sodium, potassium, rubidium and 
cesium. Electron arrangement of each 
is shown in Fig. 1. As would be ex- 
pected, lithium is the least light-sensi- 
tive, the single electron in its outer or- 
bit being the closest to the nucleus of 
all five elements. On the other hand, 
cesium, which has the single electron 
in its outer orbit farthest from the 
nucleus, is the most light-sensitive. 
Unless there is some reason for doing 
otherwise, cesium and its oxides are 
most generally used for the cathode 
coating of photoelectric tubes. Such a 
cathode may have a silver-plated cop- 
per base covered by a thin layer of 


cesium oxide over which is an exceed- 
ingly thin deposit of cesium. Such a 
construction improves the light sensi- 
tivity of the cathode. 

Photoelectric tubes with such a cath- 
ode are particularly suitable for use 
with incandescent lamps, as they are 10 
to 100 times more light-sensitive than 
those with other practical cathodes. 
Such tubes are sensitive to the same 
light as the human eye and are used in 
color matching. They are also used in 
most industrial relays that operate on 
the interruption, diffusion, deflection, 
reflection or refraction of a light beam. 

Alkaline earths—barium, strontium, 
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Photoelectric tube has 
a cathode and an anode 


calcium and their oxides—and metals 
—such as tantalum, titanium and 
thorium—are used for cathodes of 
special-purpose photoelectric tubes. 
Sodium might be used as the light- 
sensitive element in a tube sensitive to 
the ultraviolet end of the spectrum. But 
_ultraviolet-sensitive photoelectric 
tube, not sensitive to visible light, would 
have a tantalum-, titanium- or thorium- 
coated cathode. 

Light Flux. When we discussed hot- 
cathode tubes we learned that with 
other conditions constant, electron flow 
through the tubes varied as the current 
flow through the cathodes. In other 
words, for a given anode voltage, elec- 
tron flow through the tube increased or 
decreased as the cathode’s temperature 
was increased or decreased between 
limits. 

Similarly, in a photoelectric tube for 
a given anode voltage, electron flow 
through these tubes is determined 
largely by the amount of light reach- 
ing the cathode. Light is a medium of 
energy transmission just as an electric 
current in a circuit is. But we do not 
speak of light flow as we do of an elec- 
tric current; we call it light flux or 
light quantity. 

Since light is one of the most im- 
portant factors when dealing with pho- 
toelectric tubes we should have some 
idea how it is measured. The three 
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Beam on cathode causes 
electron flow to anode 
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most commonly used units are candle- 
power, foot-candle and lumen. A can- 
dlepower is the unit of luminous in- 
tensity or unit source of light. It is 
approximately equal to the light from a 
7-in. sperm candle, burning at a rate 
of 120 grams, or 0.274 oz per hour. 

Light is given off from the source in 
all directions. To have the light source 
an equal distance from all points on a 
surface so its intensity can be meas- 
ured at a given distance, the source is 
placed in a sphere as in Fig. 4. The 
standard sphere has a 1-ft radius or 
2-ft diameter, as indicated. Then, all] 
points on the sphere’s inner surface are 
1 ft away from the light source. Under 
this condition the luminous-flux density 
on each square foot of surface is called 
a foot-candle. 

In other words, a one-candlepower 
light source will emit one foot-candle 
to each square foot of surface one foot 
away. A luminous-flux density of one 
foot-candle is a lumen per square foot. 
Since a sphere 2 ft in diameter has 
12.57 sq ft area, a one-candlepower 
light source emits a total light flux of 
12.57 lumens. 

Assume we put the one-candlepower 
light into a 4-ft sphere. We would still 
have the same quantity of light flux, 
12.57 lumens, from the light source but 
it would be dispersed over four times 
the area. Now the luminous-flux density 


~ 


A unit light source is an equal distance from all the points on 
a sphere so that the intensity of the light can be measured 


will be only 14 foot-candle. From this 
we see that while the total light flux 
from a source remains constant, flux 
density per square foot, foot-candles, 
varies inversely as the square of the 
distance from the source—that is, if we 
double the distance the light intensity 
decreases to one quarter per unit area. 

Electric-Lamp Application. How does 
all this apply to an electric lamp? A 75- 
watt tungsten gas-filled lamp with 
frosted bulb is rated 1100 lumens. As- 
suming such a light source at the center 
of a sphere 2 ft in diameter, the amount 
of luminous flux on each square-foot 
area would be 1100 + 12.57, or about 
88. Foot-candles equal lumens per 
square foot; therefore, we have a lumi- 
nous-flux density per square foot of 88 
foot-candles. 

At 10 ft from the lamp, we have the 
same total luminous flux, as at one-foot 
distance, but it is spread _ over 
10x10 = 100 times the area. Conse- 
quently the luminous-flux density 
equals 88 + 100 = 0.88 foot-candle or 
0.88 lumen per square foot. We there- 
fore do not have to get very far away 
from an ordinary light source before 
the intensity drops to a low value. 

The next article will show how light 
from an electric lamp is concentrated 
into a beam. how this beam is manipu- 
lated to cause photoelectric tubes to 
perform many services, 
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PLANT-TESTED IDEAS TO SOLVE PROBLEMS OF DESIGN, OPERATION AND MAINTENANCE 
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Extra Valve Improves 
Maintenance Procedure 


HYDRAULIC TURBINES served by single 
penstocks usually have butterfly valves 
at the spiral-casing inlet. Whenever 
the turbine is down for repairs, this 
valve shuts off the water without un- 
watering the penstock. Standard prac- 
tice provides a bypass with a single 
shutoff valve around the butterfly valve. 
Before starting up the turbine this by- 
pass permits filling the spiral casing 
with ‘water, thereby equalizing the 
pressure on both sides of the butterfly 
wicket for greater ease in opening. 

For an installation with 84-in. butter- 
fly valves under 413-ft head with very 
long penstocks, it was realized that con- 
siderable advantage could be gained by 
providing duplicate guard valve in by- 
pass. Extra gate valve, upstream of con- 
ventional gate valve, is normally open. 

With both guard valve and butterfly 
valve closed, however, the regular by- 
pass gate valve can be removed readily 
for inspection and repair. Without the 
guard valve, the regular valve could be 
removed only after unwatering the 
entire penstock, often leading to neg- 
lect of minor repairs. 

Epwarp Milwaukee, Wis. 


Clean Out Nipples Without 
Shutting Down the Main 


A NUMBER of our steam-flow meters 
were indicating incorrectly because the 
meter nipples in the steam main had 
scaled up. We designed the tool shown 
above, which has permitted reaming 
out these nipples without taking the 
steam main out of service. The unit is 
built around a g-in, tee. At one end of 
the straight run attach a short nipple 
with a cap drilled to accommodate the 
dutch-drill rod. At the back end of the 
cap place a soft ring of packing with 
a steel washer to prevent leakage. At 
the other end of the tee, attach the gate 
valve and nipples as shown. To the 
tee branch fix a nipple and blowoff 
valve. 

Pull the drill back behind the gate 
valve and close both valves. Uncouple 
meter line from shutoff valve on meter 
nipple and attach unit. Open both gate 
and meter valves arid operate drill rod 
with tap wrench or suitable tool. As 
reaming progresses the blowoff valve 
can be cracked to remove scale parti- 
cles. All items are standard except the 
dutch drill, which can be made easily 
from any piece of standard drill rod. 

E Popmayer Palisades Park, N. J. 


The Editors Invite Contributions 


Here’s your chance to cash in on one of 
those professional tricks you have used 
in your plant. Power pays $20 for each 
item published here on problems in de- 
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sign, operation, maintenance. Your con- 
tribution need be in rough form only— 


just set down all facts with sketches in 


pencil. We will do any editing needed. 


Read Tank-Water Level 
From Pressure Gage 


Hyprostatics, when properly applied, 
can give a convenient means of indicat- 
ing the water level of an elevated tank 
for water storage. At one plant a 
standard elevated tank was erected so 
that its bottom stood 75 ft above the 
ground. Its top was 100 ft above the 
ground. 

On this installation an ordinary wa- 
ter-pressure gage was piped into the 
existing system and placed at the base 
of the tank. Then a curve chart was 
made up so the operator could tell tank 
level by pressure readings. Here is 
how it works. 

When the tank was full, water level 
reached the top of the tank and hence 
stood 100 ft above the ground. Know- 
ing that a pressure of 1.0 psi is re- 
quired to support a column of water 
2.31 ft high, all that need be done is 
to calculate the gage pressure for a 
100-ft column, or 100 ft divided by 2.31 
ft gives 43.31 psi—say 43. At the 
empty position, the gage pressure fig- 
ures 75 divided by 2.31, and is 32.4 psi 
or 32. 

The curve chart that is shown above 
translates the pressure reading to the 
tank level. You can go still one step 
farther. With the total tank capacity 
known (10,000 gal) capacity per ft of 
a partially filled tank can be figured 
out. In this case 10,000 gal divided by 
25 ft gives 400 gal per foot of tank. 

J D Constance 

Cliffside Park, N. J. 
(Continued on page 110) 
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Power Engineers’ Notebook (Continued from page 109) 


Lifting Rig Prevents 
Marring Turbine Spindle 


A NEW LIFTING RIG devised by Allis 
Chalmers engineers prevents marring 
highly polished surfaces of bladed 
turbine spindles when they are being 
moved by overhead cranes. Metal 
straps are designed to fit snugly around 
the less vulnerable oil slinger portion 
of the turbine spindle. These straps 
are secured in place by removable pins, 
see photo. 

The connection between the spindle 
and the lifting beam is rigid so as to 
reduce the possibility of damaging the 
spindle when removing it from or in- 
serting it into the turbine casing. As 
shown in the photo, the rig consists of 
two channel sections suspended from 
the crane hook through two turnbuckle 
assemblies. The spindle is suspended 
from the channel sections through the 
rods and straps. 


SHORTCUT TO MAKING PIPE ELBOW DEVELOPMENTS 


Ar Best, laying out the development of 
a pipe bend is a long and tedious proc- 
ess. Where fitting of the pieces re- 
quires absolute accuracy the complete 
method of determination should be 
used. But in most cases, especially 
sheet metal work, an approximate 


method will do in view of allowances 
that must be made for seams and metal 
thickness. Here’s how to do the job 
without mathematics, needing only a 
protractor, compass and straight edge. 

Wrap a rectangular sheet of paper 
around a tube of the same size to be 
used for the elbow as in sketch 1. 
Trace top edge of paper on the sheet 
as shown. After unwrapping, cut off 
excess paper, which gives a pattern 
width equal to tube circumference. 

Find quarter marks of pattern by 
folding twice, 2. After unfolding, fold 
in half the other way, 3; fold marks 
now form coordinates on which devel- 
opment curve can be drawn. 

The developed curves as shown in 4 
and 5 have three sections (a) short 
straight line on each side of the turning 
tangents at b, and d, whose slopes ex- 


actly equal one-half the knee angle, 
(b) zenith circles, (c) line sections 
with relatively flat curvature, which can 
be drawn free hand or with the aid of 
french curves. 

For the 90-deg elbow in sketch 4 the 
knee angle, k, is 90 deg and hence the 
slope of the tangents is 45 deg. The 
diameter of the zenith circles equals 
the diameter of the pipe. 

When the pipe bend equals some 
other value than 90 deg, the radius of 
the zenith circles must be found by an 
auxiliary construction. Draw the elbow 
in elevation, 5. From intersection of 
the pipe axes, A, erect perpendicular 
line AC, and line AB perpendicular 
to pipe wall. Line BC then equals the 
zenith circle radius. 

Hans SCHMIDBAUER 

Bavaria, Germany 
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TEMPERATURE 


EASY OPERATION VARIATIONS, 


LEAKPROOF ABRASIVE SCALE 
BONNET Sty E SCALE 


Welded integral or F N re) Pp R B LE 


PERFECT 
ALIGNMENT 


Single set-up machining 
ossures alignment of 
working ports. 


Ny 
£ 


ADJUSTMENT 


WEAR SI MPLE 
RESISTANT | 


Stellite hard faced. (Stain 
less steel in lower pressures) y 


STREAMLINED 


Nothing to prevent scale 
being blown completely 
through valve. 


The vicious punishment of blow-off 


EQUALIZED valve service—abrasive action of 
CROSS-SECTIONS grit and scale—severe strains 
No irregulor masses of caused by violent temperature 
swings—finds its match in Edward 
blow-off valves. 
Special hard surfacing equipment, 


developed at Edward, prepares 
seats and disks for a long life of 
resistance to the grinding wear of 
sediment blown through the valve 
at high velocities. 


Metal sections of Edward blow-off 
valve bodies are engineered to 
compensate for the thermal 
distortion so that a valve closed 
tight under high boiler temperatures 
is still tight after cooling. 
LOW MAINTENANCE 

PIPING FLEXIBILITY 
designs gives maximum Piping flexibility. 

EASY REPACKING 

TIGHT CLOSURE 
LONG LIFE 


Edward builds blow-off valves for 150 Ib to 2500 Ib boile: 
service. Write for Catalog 12-D. 


SUBSIDIARY OF ROCKWELL MaNUFACTURINGCO EAST CHICAGO, INDIANA 


Unusual but effective installation of Edward 
blow-off valves in big midwestern utility. 
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Exercise your engineering wits by submitting answers to this question, fresh from the plant. Suitable  . 
material will be paid for; answers accompanied by sketches or photogssphs command additional pay — | 


Boilers 
No.3 | No# 


Steam to deaerotor (2 to 4 psi) 


2in. 


Cooling water 


v 


Drain 


2Bin. 


Steam to liquid exchanger 


15" Woter 
H ge. Y Compres. 
Bin oir 
Low 
IBin, seal t Liquid to liquid exchanger 
Drain |/zin 


WE EVAPORATE an average of 750,000 lb of 
water daily from six boilers having 2690 
sq ft of heating surface and operating at 
135 psig with a 3% blowdown. Sketch 
shows a continuous blowdown heat-saver 
system that has been proposed for instal- 
lation in our plant. 

Our deaerating heater operates at 2 to 
4 psi. Using an average of 3 psi, we 


WHICH HEAT-SAVER SYSTEM IS MOST ECONOMICAL? 


could expect to flash about 15%, or 3375 
lb of steam per day. This leaves 19,125 
lb of blowdown per day for the second 
flash tank, which would probably flash 
about 1% from 3 psi to atmospheric 
pressure. 

If the second flash tank and steam to 
the liquid heat exchanger were elimi- 
nated, heat in the 1% (or 191 Ib) of 


Readers’ Answers 


How Can We Insulate and 
Waterproof Concrete Tank? 


( This question is from May issue 
with best answers from readers.) 


We plan building a hot-water tank to 
store water for our laundry. The tank, 
to be constructed of reinforced con- 
crete, will be located underground. We 
intend to insulate and waterproof it. 

A pump will be installed to pump 
water from the tank into a hot-water 
line that feeds the various laundry 
units. Pressure in this line is 50 psi. 
The pump will be required to lift a 
10-it static head. Normal water tem- 


steam would not be lost since it would 
pass through the liquid-to-liquid heat 
exchanger instead. 

Will the slight increase in efficiency of 
the proposed system warrant the extra 
cost? I believe one flash tank and a 
liquid-to-liquid heat exchanger is the 
most economical system for us. Do 
Power readers agree with me?—CH 


perature varies between 180 and 190 F. 

Can Power readers suggest methods 
of waterproofing and insulating the 
tank? What type pump is best suited for 
this application?—-AW 


Install Bypass for Pump 


AW sHouLp building an under- 
ground concrete tank if at all possible. 
If he must have such a tank I recom- 
mend the top of it be above ground with 
a manhole for inspection and cleaning. 
Tank floor should slope to a sump a! 


one end, deep enough so pump can drain 
tank dry. 

If it’s lack of space that prompts AW 
to put tank underground, he may locate 
it on roof or elevated structure with the 
same result. In addition a positive head 
is maintained on the pump. 

Fit pump with a bypass to shunt part 
of discharge water back to tank during 
periods of low water demand, prevent- 
ing pump overheating. It would also be 
wise to install a float valve to control 
water level—H T Livingston, Los 
Angeles, Calif. 

(Continued on page 114) 
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Single end welding-type 
“GUN-PAKT” Joint with 
base. 150 pounds pressure. 


The “GUN-PAKT” feature has been called the greatest 
expansion joint improvement of modern times. 


It completely eliminates the need for costly shutdowns 
and heating interruptions while servicing the joints. 
"GUN-PAKT” Expansion Joints are repacked under full 
‘team pressure. Insert a packing plug, twist a wrench, and 
the job is done. It’s as simple as that. Special Alemite 
fittings provide for proper lubrication. 


Maintenance costs are reduced too. One user spends 65 
cents per year per joint. Another sets the figure at half that! 
Wherever steam is distributed, the “GUN-PAKT” Expan- 
sion Joint is the one they talk about—and specify! 


FOR THE FULL “GUN-PAKT” STORY, 
GET YARWAY’S FREE BULLETIN EJ-1911. WRITE... 


YARNALL-WARING COMPANY 
100 Mermaid Avenue, Philadelphia 18, Pa. 


1. INSERT YARWAY PACKING 2. TWIST A WRENCH. 


THE JOINT’S TIGHT . . . THE JOB DONE J 


EXPANSION JOINT 


AN 0 ER PLAN 


Woter tank 


Suction. 
strainer 
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motor 
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Insulate With Cork Slabs 


Hyprau ic InstituTe’s rule for locating 
boiler feed pumps recommends suction 
pressure be 14 ft more than vapor pres- 
sure of the liquid, plus a safety factor 
equal to the difference in vapor pressure 
caused by a 2% rise in water tempera- 
ture. Using this rule, the positive-suc- 
tion head should be 3.1 ft. This 
means AW must place the suction con- 
nection of the pump at least 3.1 ft be- 
low the expected low-water level in his 
tank regardless of pump type. 
Waterproofing compounds may cause 
concrete to crack, resulting in leakage. 
A cement mortar properly mixed, 
poured and hardened is as waterproof as 
any mix containing special preparations 
for waterproofing. The cement mortar 
recommended consists of cement, sand 
and gravel in the ratio of 1:2:4 or 


1:2%: 5 using 8 to 10 |b of hydrated 
lime to each sack of cement. Keep 
cement mortar warm during hardening 
and allow at least 10 days for mortar to 
set. Above sketch, left, shows general 
construction features for underground 
tank as well as adjacent pump pit. 

A 2-in. cork-slab insulation is recom- 
mended. Additional water tightness of 
the tank is assured by application of 
membrane waterproofing to the cork- 
slab insulation in such a manner that 
a watertight envelope forms around in- 
sulation. This membrane consists of 
three plies of roofing felt. Each strip 
is laid in a bed of hot asphalt or pitch 
and overlaps the previously laid strip 
so three plies are formed. The floor is 
then covered with cork the same as the 
walls except that wooden skewers are 
not needed. 

To keep the tank watertight, let all 


piping as far-as possible pass through 
the tank top. Any piping through side 
of tank should be well sealed and 
flashed where it passes through the 
membrane waterproofing. If possible, 
apply a layer of mastic to outside of 
protective wall_—Milton N Kraus, Long 
Island, N. Y. 


Sump Pump Recommended 


FROM OUR EXPERIENCE AW should 
build his tank as in above sketch. The 
sump pump will always operate under’ 
flooded conditions, reducing cavitation 
hazards. It would be wise to build a cor- 
rugated steel shelter over the slab for 
protection during maintenance. The 
float switch may be used to sound an 
alarm should level in the tank rise 
above normal.—J Constance, Cliffside 
Park, N. J. 


install Steel Tank 
in Concrete Pit 


AW Is HEADED FOR TROUBLE if he builds 
a concrete tank to store hot water at a 
temperature of 180-190 F. The concrete 
may develop cracks resulting in numer- 
ous leaks. 

I suggest installation of a round 
horizontal steel tank encased in in- 
sulating concrete. A better job would 
be to set tank in a concrete pit with 
enough work room to apply blanket 
insulation. 

Pumping is best handled by making 
the pit large enough to install a pump 
at end of tank. Hot water cannot be 
lifted on suction side of pump as in 
AW’s sketch since water at 180-190 F 
would flash to vapor and the pump be- 
come steambound. At 180 F, 15 in. of 
the theoretical 30 in. (mercury) avail- 
able for cold-water suction is lost, while 
at 190 deg F only 11 in. are available 
for suction lift. These are theoretical 
figures. not to be held to in an actual 
installation. 
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If supply water is introduced near 
tank top, heat losses will result in cool- 
est water getting to pump _first.— 
Ira A Butcher, Piney River, Va. 


Two Ways to Waterproof 


THERE ARE TWO METHODS of water- 
proofing AW’s tank: (1) By using con- 
crete of low porosity, a limited amount 
of mixing water, complete mixing, 
elimination of all joints, and by pouring 
bottom and sides in one continuous 
operation, he can readily obtain a water- 
proof tank. It should be kept from dry- 
ing for at least a week after being 
poured. (2) He can use one of the 
many patented waterproofing com- 
pounds for concrete on the market. 
Most of these compounds, however, re- 
duce concrete strength and so are not 
always desirable. 

Tank may be insulated by using cin- 
ders, shavings or sawdust, placed be- 
tween soil and tank walls. Insulation 
should be put in place before concrete 
is poured. Since the thermal conductiv- 


ity of concrete is low. AW need not re- 
sort to expensive insulation. 

A standard centrifugal pump is gen- 
erally not applicable for pumping 180-F 
water with the 10-ft suction head as in 
AW’s sketch. Install pump in a pit 
alongside the tank. A positive-suction 
pressure should be maintained at pump 
inlet.—Tyler G Hicks, New York City 


Insulate With Asphalt 


TO WATERPROOF a concrete tank AI’ 
should pour floor and walls at one time. 
Underground construction is more ex- 
pensive than an insulated steel tank 
above ground. If he has to make an 
underground installation a steel tank, 
generously coated with asphalt, will be 
cheaper and more satisfactory than 
concrete. 

AW mentions lifting water at 180 to 
190 F, ten feet from this tank and dis- 
charging it into a hot-water main at 50- 
lb pressure. As saturation pressure at 
190 deg is about 9.33 lb and a 10-ft lift 

(Continued on page 144) 
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4,200 HOURS’ OPERATION—STILL SLUDGE-FREE 


Sun Diesel Lubricating Oil Almost Good As New 
After Outlasting a Competitive Product 5 to 1 


A prominent manufacturer uses 
8-cylinder, 4-cycle diesels to gen- 
erate power. Recently, at the sug- 
gestion of one of our engineers, a 
Sun diesel lubricating oil was tried 
in one of the units. 

Results were impressive. In- 
spected after three months, the 
engine was found to be in the clean- 
est condition since installed. In 
tests run against competitive oils, 
one manufacturer’s product sludged 


SUN PETROLEUM PRODUCTS ~< 


“JOB PROVED” IN EVERY INDUSTRY 


up in 600 hours. Yet the Sun oil 
was practically as good as new after 
3,000 hours, showing but a slight 
increase in neutralization number. 
In further tests, the Sun oil ran 
4,200 hours in six months’ opera- 
tion without a change; the engine 
remained clean and sludge-free, and 
showed no signs of wear. 

On the basis of this performance, 
the plant has extended the use of 
Sun oil to other diesel units. 


Here is just one example of the 
records being set by Sun “Job 
Proved” lubricants in all their wide 
applications. You can rely on Sun 
products to keep diesels, turbines, 
steam engines and other power 
equipment operating smoothly and 
with minimum maintenance. To 
get complete information call the 
nearest Sun Office. For Technical 
Bulletin “Lubrication of Diesel 
Engines,” write Department P-8. 


SUN OIL COMPANY - Philadelphia 3, Pa. 


In Canada: Sun Oil Company, Ltd. 
Toronto and Montreal 
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ENGINEERING DEVELOPMENTS HERE AND 
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Further Investigation on the Graphitization 
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Heat-Pump Investigations for Chicago 


/00 & Bituminous Bituminous-anthracite 


mixtures 


SSS SSS 


ry 


Ringlemann chort number 
w 


T 
12 | 
= 10 
s 100 5 
© 
- 6 
60 
4 
4 5 2 
a 
0 0 O 
(0) 10 20 30 40 50 60 70 80 fe} 


Percentage of anthracite 


Effect on average smoke produciion trom a single retort 
sto:.cr with different blends of anthracite and bituminous 


PIPING MATERIALS 


Some 1000-F Steam Pipe Materials, by 
Ernest L Robinson, General Electric Co. 
This article presents a number of test 
results on materials suitable for high- 


temperature steam piping. Results are 
presented in a form suitable for guid- 
ance in design and as a basis of com- 


parison between compositions under 
discussion. The author suggests com- 
paring his results with those obtained 
elsewhere. 

Material tested for long-time creep 
and rupture were molybdenum-vana- 
dium in comparison with low chromium- 
molybdenum. Molybdenum-vanadium 
shows superior long-time strength at 
high temperature. Furthermore, long- 
time soaking of molybdenum-vanadium 
piping at high temperature has so far 
failed to show graphite formation. 

Creep strengths are listed and plotted 
for a rate of 0.01% per 1000 hr and 
listed in tables for a rate of 0.001% 
per 1000 hr. Long-time rupture 
strengths are tabulated for 10,000 and 
100,000 hr, but only the 100,000-hr 
strength is plotted in diagrams. ASME 
Paper No. 47-A-74. 
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Further Investigation on the Graphiti- 
zation of Piping for the Edison Elec- 
tric Institute and the Association of 
Edison Hiuminating Companies, by 
A M Hall and S L Hoyt, Battelle Me- 
morial Institute. Fundamental causes 
and the mechanism process of graphi- 
tization, measures taken to restore 
graphitized pipe joints, and the meth- 
ods used to prevent graphite segre- 
gation at existing pipe joints have been 
summarized in previous reports before 
the ASME. 

This report gives the results of fur- 
ther experience with some of the more 
resistant types of steel, as well as addi- 
tional information on the insulation 
period of graphitization that can be 
worked into the previous reports. 

An effort was made to establish a 
relationship on a laboratory basis be- 
tween graphitization on one hand and 
plastic deformation on the other. De- 
formation by stressing in tension was 
achieved. This is important because it 
bears on those special cases of severe 
segregated graphite formation not asso- 
ciated with welding but apparently re- 
lated to deformation phenomena, such 
as Luders lines. ASME Paper No. 
47-A-139. 
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Average length of time in minutes of emission per hour 


Followup of | shows effect of different mixes on density 
and time of emission of the spasmodic outbursts of smoke 


FUELS AND FIRING 


Anthracite’s Part in Smoke Abatement, 
by J F Barkley, U. S. Bureau of Mines. 
First off, the author asks if the anthra- 
cite industry is pushing smoke abate- 
ment, and being represented when 
smoke-abatement problems and _ ordi- 
nances are discussed. If the industry 
is, then adequate publicity is not com- 
ing its way, he claims. 

Meeting limitations on smoke or soot 
is of no particular concern to anthra- 
cite. It constitutes an inherently smoke- 
less fuel. Its problems are more those 
of equipment and operation. ; 

Anthracite can serve as an admix- 
ture where bituminous coal gives smoke 
because of (1) poor design and (2) 
poor operation. This applies particu- 
larly to underfeed stokers. Mixing finer 
anthracite sizes, like barley, with bi- 
tuminous slack coal is practical and 
results in less smoke. This is done 
often enough so city ordinances can be 
met. During the war the efforts of the 
Bureau of Mines along fuel-conserva- 
tion lines resulted in considerable ex- 
perience with various mixtures of bar- 
ley and bituminous. Fig. 1, 2 show the 
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How Well Does Gow" Boiler Plant Measure Up? 


‘BOILER WATER CONDI 


POWER © August 1946 


The effectiveness of your water conditioning can well be the 
yardstick of your boiler plant operation. How much or how litile 
boiler water trouble you have is a true measure of successful, 
economical boiler plant operation. Consider then, “How well does 
your boiler plant measure up?” 


Trouble-free operation is a result of scientific control. 


W. H. & L. D. BETZ is an organization of engineers and 
chemists specializing in the solution of all industrial water problems. 
Years of experience have made Betz water conditioning service 
scientifically correct . . . complete . . . economical. 


Our nationwide staff of engineers will welcome the opportunity 
of discussing with you this important subject of water conditioning 
... W.H.& L. D. BETZ, Gillingham and Worth Streets, Philadelphia 
24, Pa. In Canada: Betz Laboratories, Limited, Montreal 1. 


NING © COOLING WATER CONDITIONING ¢ INDUSTRIAL WASTE TREATMENT — 


\ 
| 
| 
| 
| 
J 
a 
bd ¥ 
Far 
| 
j 
5 
> 
2 
17 
‘ 


percentages of anthracite added to 
bituminous. 

But in the field of dust limitations the 
anthracite user may have problems. 
Considerable flue dust can develop from 
firing fine sizes of anthracite with a 
forced-draft system. Very few papers 
give information on dust emission from 
equipment burning fine anthracite. 
CS Gladden’s paper, “Cinder and Fly- 
ash Factors When Burning Small An- 
thracite Coal on Traveling-Grate Stok- 
ers” (ASME, 1946), represents about 
the best source for such data. Here is 
a point where the anthracite industry 
can investigate equipment designs for 
burning small-size anthracite and keep 
anthracite from becoming a source of 
dust-nuisance. AC Paper No. 3. 


The Burning of Anthracite in Power 
Plants, by R L Hallman, Pennsylvania 
Power & Light Co. The unavailability 
and large price increase in No. 3 buck- 
wheat has forced anthracite-burning 
utilities to change combustion-equip- 
ment design so it handles No. 4 and 5 
buckwheat and silt. 

Coal-handling problems increase con- 
siderably with these finer sizes of coal. 
Car shakeouts, slicers and rotary car 
dumpers, which must be used, add ma- 
terially to costs. When these coals 
freeze to 3- or 4-in. thickness and above, 
some coal-thawing method has to be 
applied. In addition larger openings, 
gates and chutes up to 30 in. must be 
provided for coal movement. Bunkers, 
hoppers, chutes and spouts require a 
lining of stainless steel or a nonferrous 
material to give a smooth surface. 

Firing-equipment design must also be 
revised to handle the smaller coal sizes. 
Since it is expensive to change stoker 
length, most operators increase stoker 
speed to get around one problem the 


fuel imposes. But this means more 
maintenance. Further changes must 
be made on individual area of air-ad- 


mitting spaces to improve air-distribu- 
tion and cut down on siftings. 

The difficulties coal-producing com- 
panies have in preparing No. 3 and 
No. 4 buckwheat show up at the stoker. 
The fuel bed mats over as the moisture 
is driven off. Location and shape of 
furnace arches must be changed to give 
proper gas velocity and mixing. 

With pulverized coal-fired units con- 
siderable erosion develops on fan-blad- 
ing from entrainment of flyash and cin- 
der in the gas streams. The author 
then goes into a discussion of the new 
Sunbury Station of the company 
planned for fairly early operation. AC 
Paper No. 7. 
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effect in smoke production by different 


To Obtain Complete Text — 


Material in these briefs comes 
from one of three sources: 

Midwest Power Conference, 
Tenth annual meeting, Chicago. 
April 7-9, 1948. Papers are identi- 
fied by initials MPC. Available 
about August 1 in Volume X, Pro- 
ceedings of Midwest Power Con- 
ference, 1948, $3, through Stanton 
E Winston, Conference Director, 
Illinois Institute of Technology, 
3300 Federal St, Chicago 16. 

American Society of Mechanical 
Engineers, annual meeting, At- 
lantic City, N. J. Dee 1-5, 1947. 
Papers are identified by initials 
ASME and paper No. Available 
while supply lasts at ASME, 29 W 
39th St, New York. 

Anthracite Conference of Lehigh 
Univ, Bethlehem, Pa. 6th annual 
meeting, Bethlehem, May 6-7, 1948. 
Papers are identified by initials AC 
and paper No. Available in the 
Transactions through A C Callen, 
conference chairman, Lehigh Univ, 
Bethlehem. 


The Pulverized Anthracite Installation 
at the Suburban Plant of the Scranton 
Electric Co, by D D Schulz, Scranton 
Electric Co. A steam-generating unit, 
guaranteed to produce from 180,000 to 
310,000 lb of steam per hr at efficiencies 
ranging from 86.7% to 85.2%, is the 
first large high-pressure high-tempera- 
ture direct-fired pulverized-anthracite 
unit to go into service. The coal will be 
No. 4 and No. 5 buckwheat. Steam 
will be delivered at 1350 psi and 1000 F 
to a 19-stage turbine-generator of 35,- 
000-kw peak capacity. The author de- 
scribes the major equipment and its 
function in this plant. AC Paper No. 8. 


Experimental Combustion of Pulver- 
ized Coal at Atmospheric and Elevated 
Pressures, by Battelle Memorial Insti- 
tute: Herbert R Hazard and Fred D 
Buckley. Combustion of pulverized 
coal at high heat-release rates under a 
wide range of static pressures consti- 
tutes one of the basic engineering prob- 
lems in gas-turbine plant development. 
A study sponsored by the Locomotive 
Development Committee of Bituminous 
Coal Research, Inc set up four small 
air-cooled combustors to operate in 
connection with a small gas turbine. 
To determine effect of pressure upon 
combustion a special furnace was em- 
ployed. It had three sizes of burners 
operating from 2 to 75 psi and firing 
from 40 to 130 lb per hr of coal. 
Burners were geometrically similar 


but dimensions differed to give equa! 
burner-tip velocities for equal firing 
rates at design pressures of 2, 30 and 
60 psi. Design called for a spinning, 
secondary air stream from the burners. 
Tests in the open showed effective coal! 
and air mixing but no swirling action. 
These burners, accordingly, are to be 
considered as premixing units. 

A high-volatile low-ash high-ash-fu- 
sion-temperature coal, Elkhorn No. 3. 
was used throughout all tests. It was 
fed to the furnace by a pressure hopper 
carrying about 700 lb of coal under 
furnace pressure, plus a few pounds 
for pressure drop through a 34-in. pip- 
ing and rubber-hose system. 

A variable-speed feed screw moved 
the coal in the piping. Maintaining a 
uniform rate of feed proved difficult. A 
momentary decrease in furnace pressure 
developed a surge in coal, whereas 
an increase in furnace pressure pushed 
air back into the feed system, retarding 
coal flow. 

All data obtained from pressure 
furnace operation indicate that com- 
bustion reactions are not affected ap- 
preciably by pressure, at least up to 
75 psi. ASME Paper No. 47-A-117. 


HEATING 


Investigation of the Heat Pump for 
the Chicago Area, by M S Oldacre, 
Utilities Research Commission. Based 
on present knowledge, the heat pump 
can be considered in the Chicago area 
for only better than average homes, 
where cooling as well as electric-heating 
advantages are desired. Cost of equip- 
ment and operation cannot be the first 
consideration. 

The heat pump can be used advan- 
tageously in many industrial installa- 
tions for evaporating various products— 
milk, brine, pharmaceuticals—and for 
heating water. In evaporation one kwhr 
input to the heat pump may evaporate 
20 to 50 lb of water depending on 
operating pressure and temperature. 

One outstanding characteristic of the 
heat pump, seldom discussed in Ameri- 
ca, is its fuel-saving possibilities. For 
instance, a domestic coal-burning heat- 
ing plant operates at about 50% 
efficiency. A system using electrical- 
resistance heating gets about 25% of 
the heat available in each lb of coal. 
A heat pump with a coefficient of per- 
formance of 4.0 could theoretically de- 
liver the equivalent of 100% of the 
heat available in the coal at the generat- 
ing station where the electricity is 
developed. MPC Paper. 
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COPPE 
means easier 
production, 
longer life, 


faster heat 


Straight tubes enclosing resistance wire and refractory in- 
sulation are bent to desired shape. Heat can be concen- 
trated by increasing the number of bends in a given area. 


Here the bends are die-pressed to maintain original high 
rock-hardness of the insulating material. 


AnaCONDA 


from mine to consumer 


COPPER TUBES 
THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 


In Canada: ANACONDA AMERICAN BrASs LTD 
New Toronto, Ont. 
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The workability of copper simplifies production, while high heat transfer 
and corrosion-resistance add to performance of these Chromalox Immer- 
sion Heaters. Those shown here are for small vessels. Blade-type heaters 
are available for larger tanks, kettles and vats. 


Chromalox 
Immersion Heaters 


In their Chromalox Immersion-Type Industrial Heat- 
ers, the Edwin L. Wiegand Company of Pittsburgh, 
Pa. uses sheathing of Anaconda Copper Tube for ap- 
plications where the utmost in high heat transfer and 
freedom from rust are essential. 

In making these heaters, chrome-nickel resistance 
wire is imbedded in a special refractory and com- 
pletely encased in straight tubes. Because of the duc- 
tility of the annealed copper tubes, intricate bends 
and offsets are then easily made, and the round ele- 
ments compacted into triangular cross section under 
pressure of 20 tons p.s.i. to assure thorough com- 
pactness. 

There’s no end to the utility of copper tubes for 
industrial applications. Whether for heat exchange 
use, for fuel and water lines or large diameter process 
piping, copper offers standout advantages. You'll 
find commonly used sizes in stock at your nearest 
Anaconda Distributor. ass 
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NEW PLANT 


EQUIPMENT 


Mechanical-Drive Turbine £222 


Tyre DP is a new small mechanical-drive 
turbine with ratings ranging from 10 to 
1200 hp and speeds from 1000 to 5000 rpm. 
\vailable in three single-stage frame sizes 
with a 16 in., 20 in. and 25 in. wheel, Type 
DP embodies such features of large tur- 
bines as hydraulic governing for wider 
speed range and more accurate control and 
pressure oiling of bearings. It can be ap- 
plied as a drive for pumps, compressors, 
fans. blowers, etc. 

The new oil-relayed governing system 
gives superior performance, according to 
maker. Range of speed adjustment has 
been increased to 30%; speed regulation 
has been reduced to 6%. More parts are 
inclosed and governing system is completely 
incased in an oil atmosphere. A new bal- 
anced valve design is used for the governing 
valve and combined trip-throttle valve. With 
this design less force is required to operate 
valves and a given size valve can handle 
larger steam flows. These valves are com- 
bined in one assembly. 

\laintenance is made easier by accessi- 
bility of individual components, such as the 
oil cooler, oil pump, and steam and oil 
strainers. The great majority of parts are 
interchangeable on all Type DP frame sizes. 
Spare parts kits, with parts applicable to 
these standard turbines, are available. Gen- 
eral Electric Co, Schenectady 5, N. Y. 


E223 


Medium Power Relay 


A SMALL, LIGHT, single-pole type AS relay 


is suitable for control circuits. Having 
a normal power rating of one watt. this 
relay is available for service in ac and de 
circuits. Its contact rating is 5 amp at 
24 v. de, or 110 v, ac. 

The relay’s length is 1} in., height 14% 
in., width 15/16 in. Weight is 50 grams. 
Contact arrangements include normally 
closed, normally open, or double throw. 
Allie? Control Co, 2 East End Ave, 
New York 21, N. Y. 


Use convenient reply cards on page 162a to secure additional information on these new equipment items. 


Thermal Demand Meters £&224 


Buitt INTO THE SAME CASE with standard 
wati-hour meters, the new thermal ampere- 
demand meters provide low-cost, compact 
units that can be used by utilities on 
single-phase or polyphase systems for cer- 
tain industrial and commercial installations 
wlicre kva demands are incorporated into 
the rating. They are not intended for 
larger industrial metering. 

Ampere demand is measured in these 
meters by heating of a bi-metallic element 
with current-carrying heaters. The read- 
ings may be converted to kva demand by 
multiplying by a constant assumed voltage. 
The low initial and maintenance cost of 
such devices permits application to smaller 
loads than can be justified with the more 
elaborate mechanical integrating deviccs. 

Five types are available, making the 
meter suitable for single-phase; 3-phase, 3- 
for networks consisting of 
two phases and neutral of a 3-phase, 4-wire 
service: for 3-phase, 4-wire delta service; 
and for 3-phase, 4-wire wye service. West- 
inghouse Electric Corp, P O Box 868, 
Pittsburgh 30, Pa. 


wire service: 


RUBBER TO 
METAL SEAT 


Relief Valves 

tf-pnAutte and pneumatic relief valves are 
available in five pressure ranges. from 0 to 
150 psi, and can be easily set by external 
adjustment to any operating pressure in 
the particular range involved. Body and 


cap elements are available in aluminum or 
brass, while stems and metal-seat pistons 


are made of stainless steel. The rubber- 
seat piston is of brass. The full series of 
pressure ranges are available in each of 
six basic sizes from } to } in. Sizes 1 in. 
and larger, as well as pressure settings up 
to 1000 psi, are obtainable on special order. 


Shutoff-piston is guided, making for quick 


unloading and smooth, silent operation. In 
the hydraulic: model, the piston makes a 
metal-to-metal seat in the body. Another 
style has an O-ring rubber-to-metal seat for 
a positive seal where air and gas are used. 
Parker Appliance Co, 17325 Euclid 
Ave, Cleveland, Ohio. 


5 10 


D-C AMPERES 


Panel Instruments E226 


DesicNATED AS Type DO-71, the new line 
of 5!-in. panel instruments are suitable in 
radio, power supplies, transmitters, ampli- 
fiers and aircraft. Accurate readings are 
assured by elimination of arc lines and 
distracting printing from the scale, in ad- 
dition to use of a lance-type pointer. 
High-strength Alnico magnets provide 
high torque, resulting in quick response and 
good damping of meter. The high torque 
allows use of larger-radius pivots, resulting 
in increased resistance to shock and _ vibra- 
tion. Internal-pivot construction of the new 


instrument materially reduces their depth 


behind the panel, making them suitable for 
use in apparatus in which compactness is 
essential. General Electric Co. Schnec- 
tady 5, N. Y. 


Rotary Pressure Joint E227 
Tyre S JOHNSON rotary pressure joint is 
designed to be self-supporting and requires 
no external piping support. It can be used 
to admit heating or cooling agents to ro- 
tating rolls, particularly where considerable 
lateral movement of the rolls is encoun- 
tered. Joint is completely self-lubricating, 
has no packing of any sort, and adjusts 
itself automatically for varying pressures. 
A spherical sealing surface maintains an 
effective seal, even though wear should 
occur at this point. A large bearing or 
guard of carbon graphite supports the en- 
tire weight of the joint and is accurately 


Please be 


sure to identify your request with the new-equipment key letter, E, and number, as shown on the items above. 
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an “reason why” 
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provides high efficiency year afte; 


a’ 


upetheate 


An ancient discovery, the wheel .. . 


Symbolizes the efficiency of simple design. 


An SK Venturi Desuperheater ... 
Employs the simplicity of the jet... 
To desuperheat steam efficiently ... 


Year after year. 


This type is particularly applicable... 
Where steam flow varies widely... 


With consequent changes in water flow. 


In operation, the Venturi Lype... 
Increases steam velocity in the venturi... 
And introduces water in small streams... 
At the point of greatest turbulence... 
To discharge the fog-like mixture... 


Into the main steam flow. 


An SK Venturi Type Desuperheater ... 
Offers a 1 to 10 capacity range... 
Requires water pressure equal only to steam... 
Takes no more space than the pipe... 


And has a low pressure drop. 


SK Venturi, Absorption and Spray [Types.. 
Are fully described in Bulletin 6-D... 


Which is available upon request. 


SCHUTTE and KOERTING Company 
Wanuacturing Enginecrs 
1150 THOMPSON STREET + PHILADELPHIA 22, PA. 


JET APPARATUS + HEAT TRANSFER EQUIPMENT » STRAINERS » CONDENSERS AND VACUUM 
PUMPS + OIL BURNING EQUIPMENT + ROTAMETERS AND FLOW INDICATORS + RADIAFIN 
TUBES + VALVES +» SPRAY NOZZLES AND ATOMIZERS + GEAR PUMPS + DESUPERHEATERS 
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Equipment Continued 


fitted inside the body where it provides a 
bearing surface on the rotating nipple. 
The seal proper is effected between the 
hemispherical collar on the nipple and 
another carbon graphite bearing ring. Pres- 
sure acts as the sealing force. Standard 
construction has cast-iron head and body 
with steel nipple, but is also available with 
bronze trim, that is, bronze body and nip- 
ple, or all bronze with stainless-steel spring. 
It may also be furnished to provide for 
siphon drainage pipe, to remove condensate 
through the same head that admits the 
steam. Four sizes are available—}, 3, 1, 
and 1} in.—all suitable for 150-psi pres- 
sure, and temperatures to 400 F. Johnson 
Corp, Three Rivers, Mich. 


Cylinder Opener E228 


ONE-PIECE CASTING fits over standard com- 


pressed-gas cylinder valve handle and is’ 


securely tightened in place by a knurled set 
screw. This E-Z-Opener turns tank valve 
without a wrench and also permits closing 
it much tighter with less likelihood of gas 
leakage. Nutmeg Industries, 45 Deacon 
St, Bridgeport 7, Conn. 


Crane Control E229 
A NEW PRINCIPLE of crane control eliminates 
mechanical load brake. Called Magne- 
torque, it provides hoisting smoothness and 


accuracy and is a simple unit through 
which braking forces are exerted magnetic- 
ally. The hoist motor drives load both up 
and down but cannot be energized until 
magnetic unit is excited. There are no 
rotating electrical parts in the unit. Since 
braking forces are exerted magnetically, 
without friction and metal-to-metal contact, 
there is nothing to wear. There are no fric- 
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tion linings to replace or adjustments to be 
made. Magnetorque is also available with 
drum or full-magnetic control. It can also 
be furnished with all-position dynamic 
braking. Crane Divisions, Harnischfeger 
Corp, 4400 W National Ave, Milwaukee 
14, Wis. 


& 


Pipe Cutter E230 


E-Z-CuT PIPE AND TUBE CUTTER features 
power driven rollers, automatic stop-start 
action and ball-bearing operation. It cuts 
tube and pipe sizes from 3 to 4 in. Cutting 
cast-iron pipe is also possible. Cutter 
wheel is easily removed for sharpening. 
An integrally mounted } hp, 110 volt, 
universal motor furnishes direct gear drive 
to the rollers rather than to cutter wheel. 
Gears are self-lubricating. Automatic trip 
switch starts cutting operation when cutter 
wheel contacts pipe and automatically stops 
when the cut is finished. Cutter is fur- 
nished with 10 ft. of electric cord and 
twist-lock plug to motor. Quijada Tool 
Co., 5474 Alhambra Ave, Los Angeles. 


Portable Emergency Light £231 


WHEN THE REGULAR SOURCE of current fails, 
this portable self-contained emergency 
lighting system supplies instant light auto- 
matically from its own power. Each head 


Use convenient reply cards on page 162a to secure additional information on these new equipment items. Please be 
sure to identify your request with the new-equipment key letter, E, and number, as shown on the items above. 


lamp delivers about 100 watts and is 
capable of illuminating an area of about 
10,000 sq ft for about five hours. The 
lamp heads are adjustable to any position 
and may be removed from the unit: for 
installation on walls, stairways, etc. 

When normal current is resumed, the 
lights automatically go out and a built-in 
charger restores power to battery for the 
next emergency. No special wiring is re- 
quired to install this unit. It is only neces- 
sary to plug it into any convenient outlet 
in lighting circuit. The device is approved 
by the Underwriters Laboratories. Electric 
Cord Co, 30 Church St, New York 7, 
New York. 


Gas Generator E232 


CAST ALUMINUM GAS GENERATOR takes No. 1 
fuel oil from a supply tank to a vaporizing 
chamber where oil vaporizes in the presence 
of a pilot flame. Vaporized oil leaves cham- 
ber and enters an ejector or mixing 
chamber where it is mixed with air and 
directed to a gas manifold for final com- 
bustion use. Four gallons of 138,000 Btu 
oil produces heat equivalent to 1000 cu ft of 
550 Btu gas. Output gas is reported to burn 
with a blue, odorless and sootless flame. 

Vapofier comes in eight sizes with capaci- 
ties from } gal of fuel oil to 14 gal per hr. 
Each unit has a specific high and low gen- 
erating range. Vapofier Corp, 10316 S 
Throop St, Chicago 43, Ill. 


Voltage Regulator E233 


THIS UNIT permits selective voltage stab- 
ilization of ac, dc, or rf outputs in any 
one circuit for wide variations of line 
and load. The ac output of the controller 
swings between 85 and 145 v, automatically 
adjusting output of the unit being con- 
trolled. By referencing this output back 
to the controller, regulation is achieved. 
Controller provides stabilization at point 
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Get it from CRANE... 
for quality in every piping 


r It’s as simple as that!, Everything from Crane is 
the easy way to specify “Quality” in all piping 
equipment. Whether it’s valves, fittings, acces- 
sories or fabricated piping . . . one catalog and 
one order quickly bring everything you need 
from your nearest Crane Branch. 


t This boiler feed system, for example, shows how 
1 completely Crane fills your piping needs, regard- 
C less of the fluids to be handled. For Crane offers 
, the world’s most complete selection of brass, 
iron, steel and alloy piping materials. Standard- ane 
izing on Crane gives you this 3-way advantage: , ASKE 
ONE SOURCE OF SUPPLY helps to simplify all 
piping installations—from design to erection 
to maintenance. Expedites purchasing and 
store-room procedures. 
ONE RESPONSIBILITY for piping materials helps 
to get the best possible installation and to 
avoid delays on the job. 
OUTSTANDING QUALITY in every item from 
Crane assures uniform efficiency and depend- 
ability throughout any piping system. 
CRANE CO., 836 S. Michigan Ave., Chicago 5, Ill. 
Branches and Wholesalers Serving All Industrial Areas 
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RECOMMENDED FOR FEED WATER 
SERVICE — Crane No. 465-1/2 
Standard Iron Body Wedge Gate 
Valve with brass trim. One of a 
complete line for steam pres- 

sures up to 125 pst; for water, 

oil, or gas up to 200 psi. 

Made in outside screw and 

yoke, and non-rising stem 
patterns; screwed or 
Slanged ends; brass trimmed 

or all-iron. In sizes 2 in. 

and larger. See your Crane 
Catalog, p. 101-6. 
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EVERYTHING FROM... 


VALVES + FITTINGS 
PIPE + PLUMBING 
AND HEATING 


FOR EVERY P/P/NG SYSTEM 
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Equipment Continued 


requiring regulation. If stabilization is re- 
quired for only one portion of a circuit, 
it can be done by referencing only that 
portion of the circuit back to controller. 
At least one watt of power must be made 
available to the controller bridge circuit. 
One controller unit may (1) stabilize the 
output of a transformer (2) regulate a 
generator field to control its output (3) 
selectively regulate a number of dec volt- 
ages and currents states the maker. The 
controller weighs about 100 lb and is avail- 
able for relay rack mounting. It is pro- 
tected against over-load and over-voltage, 
Normal input voltage range is from 95 
to 125 v, ac, (50 or 40 cycles). Sorensen 
& Co, Stamford, Conn, 


Electrode E234 


NICKEL-CORE, spatter-free electrode gives. 
its manufacturer claims, a perfect color 
match and a free machinability on cast iron 
welds. All-State No. 4 electrode, 3/34 
+ and 5/32 in. dia, can be used on either 
ac or de in the 45-100 amp range. All-State 
Welding Alloys Co, 96 West Post Ra. 
White Plains, N. Y. 


Motor Control Center E235 


ANY NUMBER OF MOTORS rated up to 200 hp 
at 4:0 v may be controlled from this new 
motor control center. These control centers 
are so designed that all connections may 
be made from the front, permitting the 
centers to be lined against the wall or in 
back-to-back fashion. 

Consisting of standard motor starter units 
that slide into vertical, cabinet-type sections, 
the motor control centers are assembled 


Use convenient reply cards on page 


in “building block” fashion. The sections 
are 90 in. high, 20 in. wide, and -12 in. 
deep. Each starter is a complete, fully- 
enclosed unit and is available in five dif- 
ferent sizes. 

Power connections to the starters are 
made by “clothes-pin” contacts that grasp 
vertical buses in rear of sections where 
starters are slid into place. All wiring 
can be done from the front, without dis- 
turbing the starters. Each starter has a 
built-in circuit breaker for short-circuit 
protection. General Electric Co, Sche- 
nectady 5, N. Y. 


Heavy Duty Relay E236 


DESIGNED FOR OPERATION on circuits of 
600 v and below, the heavy duty, rear con- 
nected, multi-pole de magnet operated relay 
is available in 4, 6, 8, 10, 12 or 14 pole 
combinations. 

All contacts are double break, silver 
to silver, and will carry 10 amp con- 
tinuously at rated voltage. Salient feature 
of this relay is a fast dropout of the contact 
when coil is de-energized. The relay is 
available with contacts that operate all 
normally open or in combination with some 
contacts normally open and some normally 
closed. 

The AYB relay is suitable for use on 
machine tools in steel mills and for other 
heavy-duty applications. The unit can be 
mounted easily on a control panel 2 in. 
thick or less. A mechanical interlock 
assembly is available for interlocking two 
relays side by side and on same horizontal 
center line. Westinghouse’ Electric 
Corp, Pittsburgh 30, Pa. 


Extension Bar E237 


RIGID, COLD-ROLLED STEEL serves as mate- 
rial for an extension bar on a circle 
burner. Extension permits cutting circles 
up to 60 in. dia with one bar alone, or 
still greater lengths with multiple bars. 

An adapter is silver-soldered to the bar 
and cadmium-plated to prevent rust. An 
aluminum set screw with cut threads is 
set diagonally on the adapter to give a 
firmer hold. Seientifie Research Co, Box 
278, 1618 N Vancouver Ave, Portland 
12, Ore. 
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Heavy Duty Oil E238 


REFINED FROM 100% pure Pennsylvania 
crude, this oil is specially compounded for 
diesel and gasoline engines in heavy-duty 
service. Foaming is prevented even under 
severe Llemperature and operating extremes 
by chemical additives.» Sludge and soot 
particles are kept in constant suspension 
so they drain off during oil changes. 

Low pour point assures minimum drag 
and easy starting in coldest weather. High 
viscosity index results in less thinning out, 
even at high operating temperatures. This 
new fully detergent and dispersive oil is 
marketed under the trade name of Colonel 
Drake heavy-duty oil. Pennsylvania Re- 
fining Co, Butler, Pa. 


Tinning Pencil E239 


RustPROOFING METALS, regalvanizing spots, 
tinning bearings may be done quickly with 
a Kromover pencil, according to the man- 
ufacturer. All that needs to be done is 
to wipe off oil and dirt with a clean rag 
and apply pencil at 450 F with oxyacetylene, 
air-acetylene or city gas flame. Protective 
coating resists corrosion, and protects iron 
or steel on which it is applied. All-St:zte 
Welding Alloys Co, Inc, 96 West Post 
Road, White Plains, N. Y. 


Time Lag Fuse E240 


THIS FUSE FEATURES a long time lag that 
eliminates needless blowing on harmless 
overloads or starting motor current. The 
fuse meets every requirement for short-cir- 
cuit protection. The thermal connection 
breaks the circuit when a temperature of 
280 F is reached. 

Both ends of the current-carrying copper 
fuse strip are alike to allow more accurate 
calibration as well as preventing unequal 
heating of end areas. The trigger spring. 
which also carries current, is a copper 
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THE FACTORS 
CONDENSER 


N selecting condenser tubes it is often the case that 
I such conditions as temperatures, pressures, and 
compositions of the gases and fluids will be taken in- 
to account fully, only to have the tubes thus chosen 
give short service. In such cases, it is wise to call in 
Revere and ask for a thorough check of the situation 
before assuming that the wrong alloy was specified. 

Here is a case in point. Admiralty tubes in a high 
stage condenser in a refinery were lasting only three 
or four months. In the effort to increase life, the sour 
gas had been treated, but as no improvement was ex- 
perienced, the treatment was discontinued. The Revere 
Research report, made after laboratory investigation, 
stated that Admiralty metal was the correct alloy and 
its use should be continued, but that microscopic study 
of a failed tube showed definite and conclusive evi- 
dence of fatigue corrosion, probably due to vibration. 
A conference with the people at the plant revealed 
that the condenser vibrated considerably. Hence the 
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obvious recommendations: cut down the vibration by 
better bracing, resume treatment of the gas, and con- 
tinue to use Admiralty tubes. These recommendations 
were followed, and when last checked the new Ad- 
miralty tubes had been serving for eight months and 
were still going. 

The Revere Technical Advisory Service is eager to 
serve all users of condenser tubes and plates through 
close collaboration in the study of difficult problems. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 
Mills: Baltimore, Md.; Chicago, Ill.; Detroit, Mich.; 
New Bedford, Mass.; Rome, N. Y.— Sales Offices in 
Principal Cities, Distributors Everywhere. 
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Equipment Continued 


alloy having low resistance, retaining 
desired electrical and mechanical character- 
istics under all operating conditions. 


Jefferson Electric Co, Bellwood, Ill. 


Oil-Tight Pilot Light E241 


SurraBLE FOR machine tool applications 
where cutting oils and coolants may cause 
ordinary general purpose pilot lamps to fail, 
the pilot light is designed for panel mount- 
ing through a 1 7/32 in. dia hole. Con- 
struction permits mounting on panels 1/16 
to + in. thick. The unit is styled to 
augment a line of pushbuttons, selector 
switches, and selector pushbuttons pre- 
viously introduced by the manufacturer. 
Color caps are available in clear, white, 
red, amber, green and blue, designed for 
wide angle visibility. The ac type has a 
built-in transformer permitting use of a 
6-v incandescent lamp with a miniature, 
bayonet-type base. A 110-v candelabra 
screw base neon lamp is used in de ap- 
plications. Square D Co, 4041 N 
Richards Street, Milwaukee 12, Wis. 


Ceiling Sprinkler E242 


‘(QUARTZOID CEILING SPRINKLER is fed by 
concealed piping and blends perfectly with 
decorative requirements of designers. Noth- 
ing but the deflector, supported by its arms, 
and the attractive Quartzoid bulb show 
below smooth level of ceiling. Tempera- 
ture at the ceiling over a starting fire only 
has to reach 135 F to burst the Quartzoid 
bulb, release the water and begin extin- 
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guishing the fire. This is 30 F lower than 
the rating for conventional fusible sprin- 
klers. Grinnell Co, 260 W Exchange St, 
Providence, R. I. 


Manual Reset Timer E243 


THIS DEVICE is operated by a heater ele- 
ment wound on a bi-metallic strip. When 
the heater element trips, contacts open and 
will not close until manually reset by a 
pushbutton. The unit can be set for any 
desired time delay before opening contacts. 

The standard model has normally closed, 
heavy-duty. riveted contacts, mica and cera- 
mic insulation. as well as cadmium-plated 
structural parts and brass rivets. Compact 
in design, each unit measures 3}x1+x1} in. 
The timer is rated 1500 watts, 115-230 v ac. 
lis timing range of 20 see to 3 min makes 
it suitable for process control panels, 
standby power plants. etc. George Ula- 
net Co. 414 Market St, Newark 5, N. J. 


z | 


Solderless Wire Connector £244 


PT-56 PIGTAIL CONNECTOR is approved by 
Underwriters Laboratories for use in both 
circuit and fixture wiring. Body of con- 
nector is made of tough bronze, electro- 
tin plated. To assure that wires are fully 
inserted, both ends of the body are open 
for quick visual inspection. Excess wire 
is easily snipped off with the cutter on the 
manufacturer’s standard tool. Once in- 
stalled, the connector cannot loosen or 
drop off claims the manufacturer. 
Maximum wire capacity of the joint is 
three No. 12 awg solid or stranded wires. 
Over 100 wire combinations can be used 
in same connector. Thomas & Betts Co, 
Elizabeth 1, N. J. 


Coal Cleaner E245 


Easy-STARTING, coal cleaning system has a 
Float-Sink concentrator as the heart of the 
process. Separating medium is magnetite 
in a mixture of water, proportioned to give 
a desired separating gravity—range extends 
as low as 1.25 specific gravity. System can 
handle larger sizes of coal above the usual 
6 in. range. Link-Belt Co, 307 N Mich- 
igan Ave, Chicago 1, IIl. 


Gauss Meter E246 
NEW MODEL gauss meter permits measure- 
ment of magnetic flux in many small- 
magnets of standard or irregular shape. 
The meter is a direct-reading instrument 
in a 2-in. round Textolite case. A hollow 
bronze exploring probe protrudes from 
back of the instrument. The concentric 
scale covers 260 deg and is graduated 
directly in gausses. 

There is also available a triple meter 
kit conveniently combining three gauss 
meters of different ratings. The three 
meters are supplied in one carrying case 
and will fit those applications where several 
instruments of different ranges are required. 


General Electric Co, Schenectady 5. 
New York. 


Positioner E247 


PNEUMATICALLY OPERATED, precision posi- 
tioner can accurately position a liner within 
a few thousandths of an inch over a range 
of 0 to 0.5 in. working directly from pneu- 
matic pressure of 60 psi without mechanical 
(Continued on page 148) 


Use convenient reply cards on page 162a to secure additional information on these new equipment items. Please be 
sure to identify your request with the new-equipment key letter, E, and number, as shown on the items above. 
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veral — ih Sl a ae Whether you use a bag or a trainload of Nalco 
= chemicals, there is security in knowing you will get 
the results your Nalco Representative has promised. 
cs Controlled plant production equivalent to labora- 
7 tory standards, means that Nalco Products are 
symbolic of dependability. Nalco results are 
assured by painstaking attention to details when 
TEST EQUIPMENT 
) SERVICE making recommendations for water treatment 
CHEMICALS procedures in each plant surveyed. 
ION EXCHANGE MATERIALS If you do not already have the Nalco System at 
work in your plant, a Nalco Survey may be a start 
SPECIAL POWER PLANT toward permanent water treatment security. Ask 
‘and PROCESS CHEMICALS 
your Nalco Representative for details, or write. 
posi- 6222 W. 66th Place, Chicago 38, Illinois 
ithin 
_— Canadian inquiries should be addressed to 
_ Alchem, Limited, 555 Eastern Avenue, Toronto, Ontario 
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JENKINS BROS., 80 White St., New York 13, N. Y. 


Name 


APO ONDE 
EROMETRIC 
another py Jenkin® 


A typical single effect evaporator, or vacuum pan, 
used caseieely in the food industries for concentrat- 
ing dilute solutions—such as juice, soluble coffees, 
boullions and soups—is shown in this layout. Where 
cooling water is scarce, double and triple effect evap- 
orators are used because of their higher efficiency, but 
the operation is basically the same. 


PRACTICAL PIPING LAYOUTS 


Illustrating the proved 3-point formula 
for trouble-free, time-defying hookups 


4 


Fig. 47 
Solid Wedge—Inside 
Traveling Spindle 
BRONZE GATE VALVE 
125 Pounds Steam 
200 Pounds 


full, free 
Excellent The travel- 
indicates 
e and lifts 
_ of line of flow 
is fully open. 


Please send me a reprint of Piping Layout No. 37, 


Company 


Address 


A. Use the right type valve for the service. 
B Place valves correctly in the line. 
C Choose Jenkins Valves for lifetime economy. 


LOOK FOR THE DIAMOND MARK 


JENKINS 


Because high temperatures would destroy the 
product, excess water must be boiled off at low tem. 
— under a vacuum, generally produced by a 

arometric condenser. Low head room type condensen 
require a 15 to 20 foot tail pipe and a tail pipe pump 
to discharge the condensate and cooling water. Whero 
head room is not a factor, a tail pipe at least 35 fee, 
in length is used. 


The tail pipe pump may be driven by electric motor, 
as shown, or by steam turbine. In either case the drive 
is automatically controlled to maintain a constant 
liquid level in the tail pipe. Where a turbine drive js 
installed it is quite common to use the turbine exhaust 
steam to feed the steam chest of the evaporator. In 
order to maintain high vacuum it is necessary to ex. 
haust the air and other non-condensibles from the 
water, in a 2 stage steam jet air ejector. 


The evaporator may be operated continuously, as 
shown, or as a batch process arrangement. In the con- 


tinuous process the dilute solution is sucked into the 
evaporator through a liquid level control which main- 
tains a constant level. The concentrated solution is 
drawn from the evaporator by a discharge pump which 
is regulated to deliver the product at the required 
concentration. 


To avoid corrosion and contamination, all valves 
in contact with the product being treated must be of 
selected metals, such as stainless steel or bronze, de- 
pending on local codes. Both types are listed in the 
valve recommendation table. Consultation with ac- 
credited piping engineers and contractors is recom: 
mended when adapting these suggestions to your own 
requirements, or when planning any major piping 
installation. 


Copies of Layout No. 37 will be furnished on requett. 
Just fill out and mail the coupon. 


A CHOICE OF OVER 500 VALVES 


To save time, to simplify planning, to get all the 
advantages of Jenkins specialized valve engineering 
experience, select all the valves you need from the 
Jenkins Catalog. It’s your best assurance of lowest cost 
in the long run. 


Jenkins Bros., 80 White Street, New York 13; Bridgeport, Conn.; 


Atlanta; Boston; Philadelphia; Chicago; San Francisco. 
Jenkins Bros., Ltd., Montreal. 
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SINGLE EFFECT EVAPORATOR USING A BAROMETRIC CONDENSER 


Jenkins Valves 


Service 


Fig. 142—IBBM Globe 


‘Control Cooling Water 


ito Barometric 


‘ondenser 


VALVE RECOMMENDATIONS 
For details and valves to suit varying 
conditions see Jenkins Catalog 


Code 
A 
B 1 | Fig. 106A—Bronze Globe Water 
Shutoff Intercondenser Alternate Stainless Stee! Valves 
| Fig. 47—Bronze Gate 
= Code|Quan. Jenkins Valves Service WATER 
D | Fig. 651—1BBM Gate Pump Suction Vv 2 | Fig. 1300—Stainless Steel Gate | 
E | 1. | Fig. 624—1BBM Sw. Check [prevent to W_| | Fig. 1308 —Stainless Steel Globe | Manval Bypass 
: 1 | Fig. 142—1BBM Globe Tail Pipe Pump x 1 Fig. 1328—Stainless Stee! Check | Pump Discharge! 
Discharge Y 1 | Fig. 1308—Stainless Stee! Globe a Pump 
G 2 | Fig. 49—Bronze Gate Reducing 
Shuto Z | 2 | Fig. 1308—Stainless Stee! Globe| Pressure Gage 
anua' pass 
H 1 | Fig. 956—Bronze Globe press. Red, Valve AA 1 | Fig. 1300—Stainless Steel Gate | Pump Suction coouns 
. St Suppl trol 
| 2 | Fig. 976—-Bronze Globe | Supply Contro waren To 
Shutoff 2nd Stage INTERCONDENSER 
K 1 | Fig. 49—Bronze Gate Ejector A 
Air Takeoff from 
L 1 | Fig. 47—Bronze Gate Barometric Condenser INTERCONDENSER STEAM 8 
M 1 | Fig. 741G—Bronze Needle| Pressure Gage Control e me FIRST J ¥FOR FIRST AIR TO VENT 
N 2 | Fig. 47—B Thermostatic Valve = 008. STAGE STAGE a 
g. 47—Bronze Gate WATER TO 
P 1 | Fig. 976—Bronze Globe | conpenser K 
R 2 | Fig. 47—Bronze Gate Steam Trap Shutoff — L | 
1 | Fig. 92—Bronze Sw. Check ondensate 
Free Blow of 
T 1 | Fig. 106A—Bronze Gate Condbnente 
U 1 Fig. 106A—Bronze Gate |Trap Test > = 
' 
Vv 2 | Fig. 47—Bronze Gate Level Control Valve 4 To 
1 | Fig. 106A—Bronze Globe | Manual Bypass y YECTOR 
x 1 | Fig. 92—Bronze Sw. Check Pump Discharge po ' } 
t 
Y | 1 | Fig. 1064—Bronze Globe | Pump 
z | 2 Fig. 741G—Bronze Needle] Pressure Gage TO INTER: | 
AA 1 | Fig. 47—Bronze Gate Pump Suction SEPARATOR C } 
BAROMETRIC | 
CONDENSER 
Zz LOW HEA 
ZA 
Liquids TO PRESSURE 
STEAM PUMP 
CHEesT —” R ING VALVE | 
EVAPORATOR 
5 ATMOSPHERIC 
HIGH VENT 
STEAM | 
i SUPPLY TO 
i EJECTORS | 
THERMOSTATIC A TAIL | 
CONTROL Line | Hi! PIPE LOOP SEAL \ 
~ 
| 
) PUMP | 
| { DISCHARGE INTERCONDENSER 
TO STORAGE COOLING WATER & | 
Y CONDENSATE TO 
VALVE 
N 
Low 
PRESSURE *CONCENTRA- 
STEAM SU Pp TEO SOL 
TO STEA TO OISCH 
CONDE TA VARIABLE SPEED PUMP 
MANUAL cave J Lever AA 4 CONTROLLED TO 
BYP, CONTROL LINE. F< DELIVER PRODUCT OF 
7 y SIREO dD 
FREE ONCE 
d 
SOLUTIO LEVEL 
STRAINER To LA CONTROL VALVE AUTOMATICALLY CONTROLLED 
U trap omni BY LEVEL CONTROL TO 
MAINTAIN LEVEL IN TAIL PIPE 
S 
TRAP DILUTE 
Tesr. SOLUTION TO 
CONDENSATE Diagram by Huxley Madeheim 
RETURN i 
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VALVES 


125 TO 600 LBS. STEAM PRESSURE 


Consulting E 


BRONZE IRON>: STEEL 


FOR EVERY INDUSTRIAL, ENGINEERING, MARINE, PLUMBING-HEATING SERVICE 
SOLD THROUGH RELIABLE INDUSTRIAL DISTRIBUTORS EVERYWHERE 
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POWER’S 


SHEETS 


Number 193 


Arc of Contact Factors 


For Correcting Horsepower Ratings of Belts 
When Arc of Contact on Small Pulley Is Less Than 180 Degrees 


Procedure 

To determine arc of contact correction factor for a flat drive: Sub- 
tract the diameter of the small pulley from the diameter of the large 
pulley. Then in column headed “Difference in Diameters,” select the 
figure nearest to the difference obtained, and read across to the figure 
nearest to the given center distance. Correction factor (and arc of 
contact on the small pulley) will be found at the top of this column. . 
Multiply the correction factor by the horsepower rating for the 
belt to obtain corrected horsepower. 


Example: Standard Drive 

Diameter of Driving Pulley 9.0”. Diameter of Driven Pulley 43”. 
Center distance 80”. Difference in diameters —43”—9”—34”. In the 
column headed “Difference in Diameters” find 34 and read across to 
81.7 which is the figure nearest to the given center distance of 80”. 
The correction factor of .94 (and arc of contact of 156 deg if required) 
is found at the top of column for standard drives. Multiply the cor- 
rection factor by the horsepower rating for the belt to obtain corrected 
horsepower. 


Courtesy of L H Gilmer Co, Tacony, Philadelphia, Pa. 


ARC OF CONTACT—DEGREES 
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CORRECTION FACTOR FOR FLAT BELT DRIVES 
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184.2 
195.7 
-1 207.3 
182.7 218.8 
192.3 230.3 


202.@ '241.8 
211.6 253.3 
221.2 264.9 
205.6 230.8 276.4 
214.1 240.4 {287.9 


229.9 
244.3 
258.6 
273.0 
287.4 


401.7 

420.9 

440.0 
344.8 459.1 688.0 
359.2 478.3 716.7 


| 
[ 
ie 
ence in 90 100) «110 120 176 
eters 
pat 
14.3 
28.6 
42.9 
57.3 
71.6 
85.9 
100.2 
114.6 
128.9 
1 143.2 
1 157.5 
a 12 8.0 171.9 
13 8.6 186.2 
14 9.3 200.5 
st, 15 10.0 214.9 
. 16 10.6 114.6 229.2 
pay 17 11.3 121.8 243.5 
q 18 12.0 129.0 257.8 
; 19 12.6 136.1 272.2 
fie: 20 13.3 24.1 25.5 27.2 29.2 143.3 286.5 
ve 21 14.0 17.9 21.0 22.0 22.7 23.9 25.3 26.8 28.6 30.6 10 150.5 300.8 
Daays 22 14.6 18.8 22.0 23.0 23.8 25.0 26.5 28.1 30.0 32.1 10) 157.6 315.1 
te 23 15.3 19.6 23.0 24.1 24.9 26.2 27.7 294 31.3 33.6 110.0 164.8 329.5 
es 24 16.0 20.5 24.0 25.1 25.9 2373 289 30.7 32.7 35.0 114.7 172.0 343.8 
ee 25 16.6 21.3 25.0 26.1 27.0 28.5 30.1 31.9 34.1 36.5 119.5 179.1 358.1 
Oh 26 17.3 22.2 26.0 27.2 28.1 29.6 31.3 33.2 35.4 38.0 124.3 186.3 372.5 
“% 27 18.0 23.0 27.0 28.2 29.2 30.7 32.5 34.5 36.8 39.4 129.1 193.5 386.8 
' 28 18.6 23.9 28.0 29.3 30.3 31.9 33.7 35.8 38.2 40.9 133.9 200.6 401.1 
; 29 19.3 24.7 29.0 30.3 31.4 33.0 34.9 37.1 39.5 42.3 1 138.7 207.8 415.4 
: 30 20.0 25.6 30.00 31.4 32.4 34.2 36.1 383 40.9 43.8 7 143.4 215.6 429.8 
; 31 20.6 25.6 31.0 32.4 33.5 35.3 37.3 39.6 42.2 45.3 3 148.2 222.1 444.1 
P 32 21.3 27.3 32.0 33.5 34.6 364 38.5 40.9 43.6 46.7 9 153.0 229.3 458.4 
is 33 22.0 28.2 33.0 34.5 35.7 37.6 39.7 42.2 45.0 48.2 5 157.8 236.5 472.7 
+ 34 22.6 29.0 34.0 35.6 36.8 38.7 40.9 43.5 46.3 49.7 1 162.6 243.6 487.1 
Fi) 35 23.3 29.9 35.0 36.6 37.8 39.9 42.1 44.7 47.7 51.1 7 167.4 250.8 501.4 
pee 36 24.0 30.7 36.0 37.7 38.9 41.0 43.4 46.0 49.1 52.6 3 172.1 258.0 515.7 
“4 37 24.6 31.6 37.0 38.7 40.0 42.2 44.6 47.3 504 54.0 9 176.9 265.1 530.0 
we 38 25.3 32.4 38.0 39.8 41.1 43.3 45.8 48.6 51.8 55.5 5 181.7 272.3 544.4 
39 26.0 33.3 39.0 40.8 42.2 44.4 47.0 49.9 53.2 57.0 1 186.5 279.5 558.7 
; 40 26.6 34.2 40.0 41.9 43.3 45.6 48.2 51.1 54.5 58.4 7 191.3 286.6 573.0 
a 41 27.3 35.0 41.0 42.9 44.3 46.7 49.4 52.4 55.9 59.9 3 196.1 293.8 587.4 
Od 42 28.0 35.9 42.0 44.0 45.4 47.9 50.6 53.7 57.3 61.3 8 200.8 301.0 601.7 . 
i 43 28.6 36.7 43.0 45.0 465 49.0 51.8 55.0 586 62.8 4 205.6 308.1 616.0 
a: 44 29.3 37.66 44.0 46.1 47.6 50.1 53.0 56.3 60.0 64.3 0 210.4 315.3 630.3 
45 30.0 38.4 45.0 47.1 48.7 51.3 54.2 57.5 61.3 65.7 6 215.2 322.5 644.7 
ite 46 30.6 | 39.3 46.0 48.2 49.8 52.4 55.4 58.8 62.7 67.2 110.6 132.4 165.2 220.0 329.7 659.0 
y 47 31.3 40.2 47.0 49.2 508 53.6 56.6 60.1 64.1 68.7 113.0 135.3 168.8 224.8 336.8 673.3 
; 48 32.0 36.0 41.0 48.0 50.2 51.9 54.7 57.8 614 654 70.1 7 115.4 138.2 172.4 229.5 344.0 687.6 
49 32.6 368 41.8 49.0 51.3 53.0 55.8 59.0 62.7 66.8 71.6 7 94.6 104.9 117.8 141.0 176.0 234.3 351.2 702.0 
ti 50 33.3 37.6 42.7 50.0 52.3 54.1 57.0 60.2 63.9 68.2 73.0 7 96.5 107.0 120.2 143.9 179.6 239.1 358.3 716.3 
51 34.0 383 43.6 51.0 53.4 55.2 58.1 61.4 652 69.5 74.5 98.5 109.2 122.6 146.8 183.2 243.9 365.5 730.6 
52 34.6 39.5 444 52.0 544 563 593 62.6 66.5 70.9 76.0 00.4 111.3 125.0 149.7 186.8 248.7 372.7 745.0 
ody 53 35.3 39.8 45.2 53.0 55.5 57.3 60.4 63.9 67.8 72.3 77.4 02.3 113.5 127.4 152.6 190.4 253.5 379.8 759.3 
Be 54 36.0 40.6 46.2 54.0 56.5 58.4 61.5 65.1 69.1 73.6 78.9 85.0 04.3 115.6 129.8 155.4 194.0 258.2 387.0 773.6 
ee 55 36.6 41.3 47.0 55.0 57.6 59.5 62.7 66.3 70.3 75.0 80.4 86.6 06.2 117.7 132.2 158.3 197.5 263.0 394.2 787.9 
ma 56 37.3 42.1 47.8 56.0 58.6 60.6 63.8 67.5 71.6 76.4 81.8 88.2 08.1 119.9 134.6 161.2 201.1 267.8 401.3 802.3 
57 38.0 42.8 48.7 57.0 59.7 61.7 65.0 68.7 72.9 77.7 83.3 89.8 10.1 122.0 137.0 164.1 204.7 272.6 408.5 816.6 
5 58 38.6 43.6 49.6 58.0 60.7 62.8 66.1 69.9 74.2 79.1 84.7 91.3 12.0 124.2 139.4 167.0 208.3 277.4 415.7 830.9 
4 59 39.3 44.3 50.3 59.0 61.8 63.8 67.2 71.1 75.5 80.4 86.2 92.9 10 13.9 126.3 141.8 169.8 211.9 282.2 422.8 845.2 
60 40.0 45.0 51.3 60.0 62.8 64.9 68.4 72.3 76.7 81.8 87.7 94.5 102.6 115.9 128.5 144.2 172.7 215.5 286.9 430.0 859.6 
64 42.7 48.1 54.7 64.0 67.0 69.2 72.9 77.1 81.9 87.3 93.5 100.8 109.4 123.6 137.0 306.1 458.7 916.9 
; 68 45.3 51.2 58.1 68.0 71.2 73.6 77.5 81.9 87.0 92.7 99.4 107.1 116.2 131.3 145.6 325.2 487.3 974.2 
72 48.0 54.1 61.5 72.0 75.4 77.9 82.1 86.8 92.1 98.2 105.2 113.4 123.1 139.0 154.2 344.3 516.0 1031.5 Col 
76 50.7 57.1 64.9 76.0 79.6 82.2 86.6 f | 103.6 111.1 119.7 129.9 146.8 162.7 363.5 544.7 1088.8 
. 80 53.3 60.0 68.3 80.0 83.9 86.6 91.2 109.1 116.9 126.0 136.8 154.5 171.3 382.6 573.3 1146.1 has 
84 56.0 63.1 71.7 84.0 88.0 90.9 95.8 114.6 122.7 132.3 143.6 162.2 1203.4 acti 
‘< 88 58.6 66.2 75.2 88.0 92.2 95.2 100.3 120.0 128.6 138.6 150.4 169.9 1260.7 stan 
; 2 61.3 69.2 78.6 }92.0 96.4 99.6 104.9 125.5 134.4 144.9 157.3 177.7 1318.0 E 
‘ 96 63.9 72.2 82.0 96.0 190.5 103.9 109.4 130.9 140.3 151.2 164.1 185.4 1375.3 Size: 
; 00 56.6 75.0 85.4 100.0 104.7 108.2 NS 136.4 146.1 157.5 171.0 193.1 1432.7 
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ENGINEERED BY THE 


MAKERS OF COPES 


D) 


COPES Type SLH 
Valve, relay operated 
by air, oil or water. 
For unlimited pressure 
drops. Sizes: 14%4- t 
10-inch. 


(0) 


COPES Solenoid Valve 
has direct or tripper 
action. For pressure 
standards to 300-psi. 
Sizes: 3{- to 6-inch. 
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A valve may be statically balanced while 


_ at rest, yet be so badly unbalanced 


: dynamically—when handling flows under 


_ pressure—that inaccurate response to the 


actuating element causes a “hunting” 
action which makes impossible the de- 
sired precision of control. In COPES 
Valves, unbalanced forces are held within 
narrow limits over the entire operating 
range. This is why so many have been 
purchased at a premium, where control 
must be precise with actuation by float, 
solenoid or other element. Sizes: 34-inch 
and up. When writing for data, give com- 


plete information on your operating needs. 


NORTHERN EQUIPMENT COMPANY 


881 GROVE DRIVE, ERIE, PA. 


BRANCH PLANTS: Canada, England, France and Austria 


Representatives Everywhere 


Boiler Feed Water Control . . . Excess or 
Constant Pressure Control, Steam or Water 
.. Liquid Level Control ... Balanced Valves 
. . - Desuperheaters . . . Boiler Steam Tem- 
perature Control... Hi-Low Water Alarms. 


ft | 
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WASHINGTON NOTES » NEW DEVELOPMENTS » CONVENTIONS a 
REA Organizes : 
New Power Division 
Rural Electrification Administration - 
reshuffled its management and engi- 
4G neering units recently to set up a new ‘ 
; power division. The new organization } 
will take over all REA activities in- on 
volving planning and operation of gen- : 
r erating and transmission facilities. : 
Administrator Claude Wickard em- . 
phasizes that the reorganization move ; 
is pointed toward no increase in REA . 
lending for construction of generating 
plants. On the other hand, it will al- - 
low swifter handling of applications 
for such loans, as well as for other ' 
power-supply matters involving REA F @ 
t Administrative organization of the 
, power division also indicates new REA 
ie attention to power supply in general - 
ae and generating systems in particular. 
Three sections are provided under the , 
new unit: (1) Procurement section will , 
deal with power sources, wholesale 
rates and contracts, and service to REA 
borrowers by wholesale energy suppli- a 
ai. New Test Laboratory for Gas-Turbine Components 
design and construction section will 4 $25,000,000 center at Lynn, Mass. for development, testing and production of 
give technical assistance to borrowers aircraft gas turbines has been announced by General Electric Co. Since the war's 
in building their own generating and end, nearly $11,000,000 has been spent for new facilities, including a test lab- 
transmission facilities. (3) Generation oratory that consists stands — 
ie . i ments of actual engines, and m i 
(Continued on page 154) bustion chambers of multichamber engines are tested in older, existing facilities ; 
COMING EVENTS 
fi Aug 2-6—Building & Maintenance Sept 7-9—American Society of Me- Oct 11-13—National Lubricating 
ba: Supplies Exposition, Grand Central chanical Engineers, fall meeting, Grease Institute, 16th annual conven- 
A Palace, New York, N. Y. Arthur Tar- Reed College, Portland, Ore. Ernest tion, Edgewater Beach Hotel, Chicago, 
shis, president, 36 W 47th St, New York Hartford, executive assistant secretary, Ill. Carl E Bolte, executive secretary, 
19, N. Y. 29 W 39th St, New York 18, N. Y. wa Mill Creek Parkway, Kansas City . 
Sept 14-17—New England Water 
Works Assn, exhibits technical Oct 18-22—American Institute of 
yn i St. Paul, Minn. A F meetings, Hotel Pennsylvania, New Electrical Engineers, Midwest general 
York, N. Y. Arthur T Clark, secretary- meeting, Hotel Schroeder, 
Chicago 3, Ill manager, Water and Sewage Works Wis. H H Henline, secretary, 33 W 39th 
? Mfrs Assn, 170 Broadway, New York 7. St, New York 18, N. Y. 
Aug 24-27—American Institute of Oct 5-7—American Institute of Oct 18-22—National Safety Con- 
Electrical Engineers, Pacific general Electrical Engineers, Middle Eastern gress & Exposition, meetings in 
meeting, Davenport . Hotel, Spokane, district meeting, Hotel Statler, Wash- Stevens, Congress, Palmer House, Mor- - 
Wash. H H Henline, secretary, 33 W ington D. C. H H Henline, secretary, rison and Sherman Hotels, Chicago, III. 
39th St, New York 18, N. Y. 33 W 39th St, New York 18, N. Y. O E Burns, 20 N Wacker Dr, Chicago. 
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The RIGHT Insulation 
helps industry offset 


ENTIRE RANGE OF 


INDUSTRIAL TEMPERATURES higher fu el costs 


LJ 
FAHRENHEIT 
JM-26 BRICK OR 


SiL-O-CEL SUPER BRICK 
JM LW. FIRECRETE 
J M-23 BRICK OR FIREBLOK 


J M-20 BRICK OR FIREBLOK Topay's higher fuel costs emphasize the importance 


SiL-O-CEL C-22 BRICK 

InSuLATING Fs of insulation more than ever before. 
surenex 

: Sag Average price at the mine for bituminous coal in 1931 
Sit o-ceL was $1.54 per ton. In 1946, the most recent figure pub- 
lished, industry paid $3.44 per ton, and today the average 
price is estimated at more that $4. 


MARINITE 
Industry must choose the RIGHT Insulation to offset 

these higher costs. Any insulation will save some money. 
SPONGE Only the right insulation, specifically engineered for a 

my est specific job, will save the most money for the longest 
period of time. 


SUPER 
FIRE-FELT 


— solved with Special Materials 

BACK UP AND 


No single raw material will produce an insulation that op- 
erates efficiently under all industrial service conditions. 
That is why Johns-Manville manufactures many insula- 
tions from many selected raw materials. Johns-Manville 
is constantly developing and testing new insulations... 
to meet special industrial problems and to anticipate 
future needs of industry. 


_ J-M insulations, made from asbestos and other raw 
materials, span the entire range of temperatures from 
400°F. below zero to 2600°F. above. On the job, they 
provide that right combination of physical and ther- 
mal properties so essential for proper application 
and maximum fuel savings. 


Forming a link between you and Johns-Manville 
Insulation Research is a network of contracting firms 
specializing in the practical use of J-M Insulations. 
First, their insulation engineers choose the type and 
thickness of materials best suited to your needs. Next, 
skilled mechanics in their employ assure efficient, 
economical application. 


For complete details and answers to r 
your special insulation problems, write F 
Johns-Manville, Box 290, N. Y. 16, N. Y. LV] 


Skilled mechanics sewing canvas jacket over J-M 85% Magnesia. 


Johns-Manville 


— 
— 
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REVIEWED IN THIS ISSUE 


HEATING AND VENTILATING’S ENGI- 
NEERING DATABOOK 


‘COMBUSTION ENGINEERING 


PRINCIPLES OF JET PROPULSION AND 
GAS TURBINES 


POWER SYSTEM STABILITY, VOL | 
ENGINE ROOM Q AND A 
CONSTRUCTION ESTIMATES AND COSTS 
CORROSION HANDBOOK 

BOILER FIREMAN’S HANDBOOK 


RESULTS OF PUBLICLY-OWNED ELECTRIC 
SYSTEMS 


CENTRIFUGAL AND AXIAL FLOW PUMPS 
ELEMENTS OF NOMOGRAPHY 
MANAGEMENT LEADERS’ MANUAL 
MANUAL OF ELECTRIC INSTRUMENTS 
ELEMENTARY THERMODYNAMICS 


SUPERCHARGING THE INTERNAL COM- 
BUSTION ENGINE 


ELECTRIC POWER AND A GOVERNMENT 
POLICY 


SYNTHETIC PETROLEUM FROM THE SYN- 
THINE PROCESS 


RADIANT HEATING 


Heating, Ventilating 


Heating AND VENTILATING’S ENGINEERING 
DatasooK. By Clifford Strock. 576 pp, 
8ix11, many graphs and charts, cloth. $7. 
The Industrial Press, 148 Lafayette St, New 
York 18, N. Y. 


Ten major sections cover the field. They 
include: heat and moisture in air, fuels 
and combustion, piping, air handling and 
ventilation, heating and heat transmission, 
cooling and air conditioning, motors and 
drives, contract law, mathematical data 
and drafting-room practice, terminology. 

Emphasis on data needed in actual de- 
sign rather than: on explanatory text for 
design factors characterizes this book for 
practical men. Material should prove help- 
ful to engineers, contractors, architects 
and students. 

An added feature is the section on con- 
tract law. It discusses many legal phases 
involving heating, ventilating and air-con- 
ditioning jobs and installations. 


Modern Steam Practices 


ComBuSTION ENGINEERING. Edited by Otto 
de Lorenzi, director of Education, Combus- 


tion Engineering Co, Inc. Over 1000 pp, — 


6{x9{, over 400 illust, 80 tables, cloth. 
$7.50. Combustion Engineering Co, Inc, 
200 Madison Ave, New York 16. 


Over 30 members of Combustion Engi- 
neering Co contributed to this compre- 
hensive reference and handbook. It deals 
with (1) methods (2) equipment for fuel- 
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burning, steam generation and heat re- 
covery. 

Descriptions of all equipment by this 
manufacturer are highly practical and fully 
explanatory. Much of the early history of 
design and development for each major 
form of firing, steam generating or heat 
recovery unit is provided. Each chapter 
has down-to-earth, practical data such as 
recommended fuel-bed thicknesses, proper 
coal selection, suggested correct draft set- 
tings. 

There are over 30 chapters ranging from 
origin and production of coal, fuels for 
steaming purposes through (1) separate 
treatments for major fuel-burning methods 
(2) ASME Boiler Construction Code (3) 
principal steam-generating designs (4) dis- 
cussions of feedwater, purification and 
(5) selection, performance and _ testing. 
All this is backed up by an appendix that 
includes Mollier diagrams, steam tables, 
and typical coal analyses. 


Jet Propulsion 


PrincipLes OF Jet Proputsion AND Gas 
Tursines (1948). By M J Zucrow, pro- 
fessor of gas turbines and jet propulsion, 
Purdue University. 563 pp; 6x9; illust, 
tables, diagrams. $6.50. John Wiley & 
Sons, Inc, 440 Fourth Ave, New York 16, 


A complete treatment of jet propulsion 
and gas turbines in aircraft applications, 
designed for graduate engineering students. 
Because the manuscript was prepared dur- 
ing the war no classified material is in- 
cluded, but basic treatment is complete 
despite this security limitation. 

Chapter headings include: momentum 
and energy relationships of fluids, ther- 
modynamics of gas flow, thermodynamic 
properties of air, airplane-performance cal- 
culations, airplane propeller, gas-turbine 
power plant, turbo-jet engine, air com- 
pressors, turbine characteristics, combus- 
tion chamber, rocket motor, high-tempera- 
ture metallurgy. 


Electric System Stability 


Power System 1 (1948). 
By Edward W Kimbark, professor of 
electrical engineering, Northwestern Uni- 
versity. 355 pp, 6x9; illust. $6. John 
Wiley & Sons, Inc, 440 Fourth Ave, New 
York 16, N. Y. 


This work on power-system stability is 
for power-system engineers as well as 
craduate students. It evolved from lec- 
tures by the author in a graduate evening 
course at Northwestern University. 

The work is divided into three volumes. 
Volume 1 covers elements of the stability 
problem, the principal factors affecting 
stability, the ordinary simplified methods 
of making stability calculations, and illus- 
trations of the application of these methods 
in studies on actual power-systems. 


‘Not only is an understanding of power- 
system stability provided but also informa- 
tion on these topics: ac calculating boards, 
fault studies, circuit breakers, protective 
relaying, synchronous machine theory, and 
a step-by-step solution of nonlinear differ- 
ential equations. 


Engine-Room Practices 


EncInE Room QueEsTIONS AND ANSWERS, 
By Alex Higgins, consulting engineer, 154 
pp, 83x11, illust, cloth, $4. McGraw-Hill 
Book Co, 330 W 42nd St, New York 18, 
N. Y. 


Highly practical questions and answers 
on engine-room practices include design, 
construction and operation of (1) steam 
engines (2) turbines (3) engine-room ac- 
cessories. 

The book is prepared specifically to help 
students for operating licenses and cer- 
tificates. Diagrams and sketches, selected 
with this end in mind, tie in closely with 
the text. 

Over and beyond its highly practical 
turn, the book is an admirable reference 
handbook for engine equipment and op- 
erating procedure. 


Construction Costs 


Construction ESTIMATES Costs 
(1947). Second edition. By H E Pulver, 
professor of civil and structural engineer- 
ing, University of Wisconsin. 653 pp; 
6x9; illust, tables. $6. McGraw-Hill Book 
Co, 330 W 42nd St, New York 18, N. Y. 


Primarily for practical men who study 
methods of estimating construction costs, 
this second edition has brought up-to-date 
the industry costs as they existed in 1946. 
Many illustrative estimates enable clear 
understanding of the principles. 

Chapter headings are: estimating in gen- 
eral, handling and transporting materials, 
excavation, piling and bracing, concrete, 
masonry, waterproofing, wood construction, 
structural steel, roofing and flashing, lath- 
ing and plastering, heating and air condi- 
tioning, plumbing, electrical work, paint- 
ing, papering and glazing, heavy machinery, 
construction plant and equipment, over- 
head and profit. 


Metal Corrosion 


Corrosion HanpBook. Edited by Herbert 
H Uhlig, associate professor of metallurgy. 
Mass. Institute of Technology. 1221 pp. 
54x8, cloth $12. John Wiley & Sons, Inc, 
440 Fourth Ave, New York 16, N. Y. 


In 1942, The Electrochemical Society, 
aware of the tremendous national expense 
from corrosion of metals, created an Or- 
ganization within itself, known as the Cor- 
rosion Division. One of the division’s first 
objectives was to sponsor a handbook to 
bring together for the first time the vast 
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Dravo-built power and boiler plants, and major Dravo 
equipment installations, supply all types of industry 
with steam, electricity, blast air, liquid pumping and 
related services for the myriad requirements of modern 
productioneering. 


This broad experience of Dravo Power and Boiler Plant 
Specialists is reflected in the roster of American industrial 
organizations operating Dravo-built and Dravo-equipped 
power and boiler plants,—steel producers, petroleum 
refiners, chemical manufacturers, food processors, auto- 
motive parts suppliers, ship builders, synthetic textile 
fabricators. 


Industrial Executives and Consulting Engineers con- 
cerned with construction or expansion of power and 
boiler plant facilities will find that Dravo Power De- 
partment Engineers can be of real service from the 
earliest planning stage to the completion of final con- 
struction details. 


Dravo experience and facilities are described more fully 
in Bulletin BR-504; address Power Department, Dravo 
Corporation, 300 Penn Avenue, Pittsburgh 22, Pa. 


DRAVO CORPORATION 


PITTSBURGH co) PHILADELPHIA e CLEVELAND e NEW YORK 
DETROIT e WASHINGTON WILMINGTON 


Power and Boiler Plants — Pumping Stations — Power Plant and Contractors’ Equipment —  Direct-Fired Heaters 
— Industrial Heating and Ventilating — Bridge Substructures — Docks — Pump Houses and Intakes — Mill Foundations — 
Locks and Dams — _ Shafts, Slopes and Tunnels — Towboats and Barges — Coal and Ore Bridges — Cranes and 
Derrick Boats — Crane Cab Crolers — Open Steel Flooring -— Concrete Aggregates — Inland River Transportation 
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amount of vital information scattered 
throughout scientific and engineering litera- 
ture. Dr Uhlig successfully correlated the 
combined efforts of 102 scientists and en- 
gineers, recognized as leaders in_ their 
field. Some material is entirely original. 

In addition to being a condensed sum- 
mary of corrosion information, the book 
includes a cross section of scientific data 
and industrial experience. Every aspect of 
corrosion is carefully considered in chap- 
ters covering the basic theory: corrosion 
behavior—aqueous and  atmospheric—of 
metal and alloys, as well as behavior at 
high temperatures; protection against cor- 
rosion and corrosion testing. 

A significant contribution is the glossary, 
standardizing definitions, and prepared by 
the Editorial Board and Subcommittee V 
of the American Coordination Committee 
on Corrosion, To avoid ambiguity, the 
sign of potential conforms with the con- 
vention adopted by The Electrochemical 
Society and National Bureau of Standards. 


Combustion Problems 


BorLer FirEMAN’s HANpBooK. By Joseph R 
Darnell, registered professional engineer. 
193 pp, 6x9, 139 illust, cloth. $3. Tech- 
nical Pub Co, 53 W Jackson Blvd, Chicago. 


This book helps firemen and _power- 
plant engineers solve combustion prob- 
lems. Chapter divisions are logical, begin- 
ning with fundamentals of combustion 
which discusses both terminology and 
theory. From here, the author takes up 
flue gas, heat transfer, sampling and test- 
ing, then goes back to fuels, firing meth- 
ods, boiler-room auxiliaries. 


Publicly Owned Systems 


Resutts oF Pusiicty Ownep Evectric 
Systems (1947-48, 9th edition). 384 pp; 
6x9; illust, tables, paper. $10. .Burns & 
McDonnell Engineering Co, PO Box 7088, 
Kansas City, Mo. 


A tabulation of 590 cities out of 3460 
that have publicly owned central-station 
electric systems. Statistics are given on 
rates, earnings, expenses, investment, type 
of supply and other operating factors. In- 
cluded are brief histories of several fed- 
erally owned power systems. 


Centrifugal Pumps 


CENTRIFUGAL AND AxIAL FLow Pumps. By 
A J Stepanoff, development engineer, In- 
gersoll-Rand Co. (1948 new) 428 pp, 6x9 
in., well illustrated, cloth, $7.50. John 
Wiley & Sons, 440—4th Ave, New York. 


Centrifugal pumps meet practically all 
requirements of pressure, capacity, tem- 
perature, nature of liquid and operating 
speed. To make possible this development 
in pump design required extensive theoreti- 
cal and experimental studies of cavitation, 
operation outside the normal head-capacity 
range, axial and radial thrust, effects of 
stufing boxes on the critical speed of 
pumpshafts, control of head-capacity and 
brake-horsepower curves, pumping viscous 
liquids, ete, all of which are treated here. 

Treatment combines theory and _practi- 
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cal aspects. Theoretical treatment of the 
centrifugal pump deviates from that in 
existing books. Flow through the impeller 
is resolved into a meridional flow caused 
by the energy gradient drop and a circular 
motion, which may assume any one of 
many forras of vortex motion. 

Many chapters, particularly those deal- 
ing with applications and operation of 
pumps, are practical. Therefore, even 
though the book was written primarily for 
pump designers, consulting engineers, and 
plant-designing engineers, the plant op- 
erator can use it to advantage. 


Nomography 


ELEMENTS OF NomocrapHy (1947). By 
Raymond D Douglass, professor of math- 
ematics, and Douglas P Adams, assistant 
professor of graphics, both of Mass. Insti- 
tute of Technology, 209 pp; 6x9; 111 
illust. $3.50. McGraw-Hill Book Co, 330 
W 42nd St, New York 18, N. Y. 


The book serves those who study by 
themselves and need a thoroughly practi- 
cal presentation. Six types of alignment 
charts are treated rather than classifying 
the subject by equations. The value of 
orderly computations, careful scale de- 
signing and clear draftsmanship is stressed. 
Difficulties pertinent to scale work are thor- 
oughly discussed, resulting in a more ex- 
tensive treatment than in most books. 

A large number of completed diagrams 
are included, many unreduced in scale so 
the reader may readily check measure- 
ments. Diagrams usually illustrate discus- 
sion points, but many are drawn for prac- 
tical engineering use. 


Managerial Problems 


MANAGEMENT LEADERS MANUAL, edited by 
James O Rice & M J Dooher, American 
Management Staff. Leatherette binding, 
$3. American Management Assn, 330 W 
42nd St, New York 18, N. Y. 


Primarily for operating executives, 
supervisors and foremen, the book was com- 
piled to promote wider understanding of 
managerial problems and techniques, par- 
ticularly in human relations. 

The seven sections deal with the man- 
agement leader’s human relations responsi- 
bilities, management leadership in a 
democracy, interviewing and counseling 
techniques, and means of diagnosing or- 
ganization problems. Also included are 
tests to determine qualifications for man- 
agement leadership. 

Among the authors are Rexford Hersey, 
director, executive development and train- 
ing, American Airlines, Inc; Leland P 
Bradford, director, adult education serv- 
ice, National Education Assn of U. S.; 
Ellis C Maxcy, personnel relations super- 
visor, Southern New England Telephone 
Co; Dr Ronald Lippett, Institute of Group 
Dynamics, Mass. Institute of Technology; 
John M Pfiffner, professor of public ad- 
ministration, University of Southern Calif.; 
E G Michaels, Vick Chemical Co. 

The book is designed for individual read- 
ng to gain knowledge of the management 
tructure, for supervisory conferente train- 


ing through chapter-by-chapter discussion, 
as a desk manual for executives and su- 
pervisors, and for general reading as an 
introduction to practical, professional man- 
agement. 


Electric Instruments 


MANUAL OF ELEctTRIC INSTRUMENTS (1948) 
Based upon teaching material in GE train- 
ing courses, 152 pp, 103x81}; illust. $1. 
General Electric Co, Schenectady 5, New 


York. 


This contribution to the more effective 
use of electrical instruments explains their 
operating principles as well as their ap- 
plication. All basic measuring instru- 
ments are treated, also many special in- 
struments evolved from fundamental forms. 
For the most part, electronic instruments 
are omitted. 

This is a manual for technical schools 
and colleges as well as for engineers who 
want to improve their knowledge of meas- 
uring tools in the electrical industry. 


Thermodynamics 


ELEMENTARY THERMODYNAMICS (1948, re- 
vised). By Virgil M Faires, professor of 
mechanical engineering, Agricultural and 
Mechanical College of Texas. 268 pp, 
6x94, 116 illust. $4.40. The Macmillan Co, 
60 Fifth Ave, New York, N. Y. 


This revision of a well-known book in- 
cludes many small changes, among which 
are mention of the elementary gas-turbine 
cycle and probable layout of an atomic- 
energy plant. This edition, like the origi- 
nal, is designed for short college courses 
on thermodynamics. Brevity is achieved 
by reducing the number of subjects, rather 
than attempting to cover the full range of 
heat power. 


Supercharging 


SUPERCHARGING THE INTERNAL-COMBUSTION 
Encine (1948). By E T Vincent, professor 
of mechanical engineering, University of 
Michigan. 315 pp, 6x9, illust, cloth, $5. 
McGraw-Hill Book Co, 330 W 42nd St, 
New York 18, N. Y. 


This book presents for the first time the 
essential fundamental theory of the various 
forms of superchargers and turbochargers 
in use today and their effects on engine 
cycle, power outputs and thermal efficien- 
cies. While emphasis is largely on otto- 
cycle engines, where supercharging has 
been most widely practiced, a concluding 
chapter deals with supercharging the diesel 
engine, including recent developments in 
charging at relatively high pressures. 

Beginning with a presentation of the 
thermodynamic fundamentals, the text 
deals successively with compressor types. 
the impeller and diffuser, estimating op- 
erating conditions, surging in centrifugal 
superchargers, testing, turbosupercharging 
and the axial flow compressor. 

Engineers in the internal-combustion- 
engine field will welcome this volume for 
its collection of basic information on 4 
currently important subject. 

(Continued on page 140) 


POWER August 1948 


‘ 
WEE 4 
i 
| 
a2 


48 


LIST OF MATERIALS 


CAP AND BODY FORGINGS: 
Up to 600 psi—SAE 1030 steel 
600 to 900 psi—ASTM F-1 molly. steel. 
900 to 2400 psi—ASTM F-3 chrome molly. steel. 


VALVE AND SEAT: 
Chrome steel, heat treated. 


BUCKET AND VALVE LEVER ASSEMBLY: 
18-8 Stainless Steel. 


BOLT AND NUT SET: 


Bolts supertemp steel, 149,000 Ibs. tensile: 
Nuts, hex, semi-finish, $.A.E. 1030. 


GASKET: 
Compressed graphited asbestos. 


FOR the 36-poge 
RMSTRONG STEAM 
AP BOOK fer com- 
plete dato on sizes, 

re Jas in- 
 ttallation end mainten- 
ence of Barged Steol 
and Cast Somt-Steel 
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ARMSTRONG 


STEAM TRAPS. 


Meet All Requirements for Modern High 
Pressure, High Temperature Service 


NY engineer responsible for the design or oper- 
ation of modern high pressure, high temperature 
steam plants can safely provide the benefits of com- 
pletely automatic condensate drainage by specifying 
Armstrong Forged Steel Steam Traps. Their inher- 
ently trouble-free design plus highest quality 
materials and workmanship assure safety and 
dependable performance. There is no chance of 
failure to open when condensate fills the trap and 
no steam loss under no-load conditions. The 
extensive line includes traps to meet any pressure, 
temperature or capacity requirements. 

Armstrong Forged Steel Traps are also ideally 
suited to low and medium pressure service where 
“‘all-steel” installations are desired. 

Where quality, safety and dependability come 
first, specify ARMSTRONG, the “standard” in many 
high pressure plants throughout the world. For 
more complete information and prices, consult your 
nearby Armstrong Representative or write: 


ARMSTRONG MACHINE WORKS 
812 Maple Street, Three Rivers, Michigan 
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Take Water Level Reading 
Out Of The Boiler Room 
By Using The New 


JERGUSON 
TRULEVEL GAGES 


OU take water level reading out of 
the boiler room — and place it at 
the most convenient point for you — 
when you use Jerguson Trulevel Gages, 


for Trulevel gives complete accuracy at 
distant reading point. 


Quick checking at distant reading point is 


another important feature 
: ! * level, and this is patented and exclusive 
FLASH d with Jerguson. By simply turning 
etric fluid the two valve handles on the cover 
Mano™ Trulevé it is possible to check gage accuracy 
used fast! in a matter of seconds. 
Lif Jersms It will pay you to investigate this 
‘d proved far s gage which enables you to read 
fut ac water level at the most efficient con- 
test. leakage: + 
mporta t 4 
Jerguso™ Write for Jerguson 
; Gages: Trulevel Data Unit 
re — No. 38, without 
obligation, 


today! 


AGE & VALVE 


COMPANY 
100 Fellsway e - Somerville 45, Mass. 


Representatives in Major Cities . .. Phone Listed Under JERGUSON 


Refrigeration Troubles 


(Continued from page 106) 


tion stop valve at compressor manifold. 
Start compressor. Slowly open suction stop 
valve. Open expansion vydlve when system 
begins to pump down. * 

B: Oil pump or — pressure is 
too high. Compressor primes on oil. Stop 
unit long enough to permit oil to drain 
from cylinders. If oil-pump adjustment is 
correct, look for obstruction, such as a 
wick from a capillary lubricator, at the 
small oil-pressure regulating valve. 

6. Cylinders or cylinder heads or both 
get cold or remain cold when starting. 

A: Cylinder does not pump vapor be- 
cause of sticking valves. Clean and re- 
pair compressor valves. 

B: Liquid refrigerant expands back. 

Close expansion valve more. 
C: Very cold jacket-cooling water with 
low compression ratio. Throttle water 
supply and raise head pressure (if neces- 
sary). 


7. Excessive warmth of compressor-en- 
closed crankcase. 
A: Oil filter or oil ducts, lines, ete are 
clogged with impurities. Clean oil system 
thoroughly. 
B: Water or abrasive matter in lubricat- 
ing oil. Remove oil, clean all internal 
parts with kerosene, carbon tetrachloride, 
or other oil solvent, and add suitable oil. 
C: Bearings set up too tight. Adjust 
them properly. 
D: Oil is unsuitable for required duty. 
Remove and recharge crankcase with oil 
of suitable quality. 


8. Compressor cylinder walls become ex- 
cessively warm. 
A: Oil filter or lines to cylinders are 
stopped up. Clean compressor and oil 
system thoroughly. 
B: Abrasive substances score cylinder 
walls, Clean compressor and oil system 
thoroughly. 
C: Oil lacks proper lubricating qualities. 
Replace with oil of suitable quality. 

D: Not enough jacket cooling water. In- 
crease water supply. 
E: Scale or sediment in water jacket. 
Clean jackets thoroughly, either manually 
or chemically. 
F: Compression ratio is high. Reduce 
it by lowering condensing pressure. 

G: Recompression: Reduce tension of 
discharge- and suction-valve springs, and if 
possib'e-increase valve openings. 


Feedwater Treatment 
(Continued from page 93) 


promotes floc formation. Filters are 
gravity type with Wheeler bottoms, and 
the filter rate is slightly less than 212 
gpm per sq ft. 

Caustic is fed into the filter effluent 
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to raise the pH. Water then enters the 
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Are You Starving 
a Golden Goose... 


to Save Chicken Feed? 


7 Vital Machines Produce More ...with the Right Oils 


Your production machines are really geese that lay 
golden eggs. That’s why you can’t afford to take chances 
on anything that might slow up or stop their output. 


The wrong oil can cause a burned out bearing or gear 

failure or a scored cylinder. The result—a dead “‘goose,”’ lost 

~ time, big repair bills. Yet the cost of the right oil to prevent 
this is chicken feed, compared to the benefits. 


Socony-Vacuum’s Correct Lubrication program will 
assure you of the right lubricant for every bearing in your 
plant—and every gear and cylinder, too. Get this program 
now and keep your golden geese on the job. 


& 
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Air Express is the fastest service you 
can buy. Use it regularly to ship and 
receive supplies, equipment and parts. 
It solves your shortage problems in a 
matter of hours. 

Air Express shipments go on all 
flights of the Scheduled Airlines. 
There’s no waiting around with this 
speedy 24-hour service. Special pick- 
up and delivery is included at no extra 
cost, and Air Express rates are low. It 
pays to standardize on Air Express. 


Specify Air Express-Worlds fastest Shipping Service 


@ Low rates—special pick-up and delivery in principal U.S. towns and 
cities at no extra cost. 

®@ Moves on all flights of all Scheduled Airlines. 

e Air-rail between 22,000 off-airline offices. 


True case history: Dallas motor repair shop regularly gets supplies 
of rubber hose picked up in Indianapolis 5 p.m., delivered 9:30 a.m. 
following day. 777 miles, Air Express charge only $14.74. Any dis- 
tance similarly yy eyes Phone Air Express Division, Railway 
Express Agency, for fast shipping action. 


Rates include pick-up and delivery door 
to door in all principal towns and cities 


AIR EXPRESS, A SERVICE OF RAILWAY EXPRESS AGENCY AND THE 


SCHEDULED AIRLINES oF THE u.s. 
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40,000-gal clear well. Two vertical deep- 
well pumps deliver water from clear 
well to softeners. 

All chemical feeders are wei type 
with electromagnetic proportioning me- 
chanisms operated from a meter in the 
raw-water inlet. 

Water Softeners. Softeners are car- 
bonaceous-zeolite type. Two units are 
now installed, each 7 ft, 6 in. dia, with 
space for a third unit when plant 
capacity increases. Each unit has a peak 
capacity, at 8 gpm per sq ft, sufficient 
to handle total water requirements 
when other unit is out for regeneration. 

Spray-type deaerator is designed for 
200,000 Ib per hr. Space for a second 
unit is provided when required. 

Internal Treatment. Phosphate for 
internal treatment is mixed in an open 
tank and pumped directly to boiler 
drums. A 2-cylinder pump is used, one 
cylinder pumping to each boiler, with 
a single-cylinder pump as a spare. A 
timer that operates a 3-way valve in the 
pump suction-line controls chemical 
feed. During a part of the timer’s 30- 
min cycle, the valve supplies phosphate 
solution to the pumps; during remain- 
der of cycle, flushing water is pumped. 
Pumps also have adjustable strokes for 
controlling feed to each boiler. 

Chemical Feed Tanks. All chemical 
feed tanks are on the operating floor. 
They are designed for 24-hr storage so 
that charging the tanks is done once 
each day. A chemical storage room near 
the equipment can store several months’ 
supply of phosphate, caustic and ferric 
sulphate. Salt is purchased in carload 
lots and stored in an underground brine 
tank. Sulphuric acid, purchased in tank 
cars, is stored in an outside steel tank, 
from which it flows by gravity to the 
measuring tank in the building. 

This system, in operation over a year, 
is satisfactory in every way. 


The Bookshelf 


(Continued from page 136) 


SYNTHETIC PETROLEUM FROM THE SyN- 
THINE Process (1948) By B H VPWeil, 
State engrg experiment station, Georgia 
School of Technology, and J C Lane, chem- 
istry division, Gulf Research and Develop- 
ment Co. 303 pp, 5x8, illust, tables, cloth, 
$6.75. Chemical Publishing Co, Inc. 
Brooklyn, N. Y. 


With future domestic-oil supplies ques- 
tioned in many quarters, synthetic pe- 
troleum commands attention by both pro- 
ducers and users of petroleum products. 
Among the processes receiving current con- 
sideration, the synthine (or modified 
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COFFIN TURBO PUMPS 


he HIGH SPEED - SINGLE STAGE 


i. HIGH PRESSURE AXIAL THRUST... 
= INTEGRALLY FULLY BALANCED 
th (Equal impeller shroud projected 
nt areas X high pressure) 


NEGLIGIBLE AXIAL THRUST HERE 


A SPRING LOADED. _ 
OVERSPEED GOVERNOR 


n- DIFFUSER TYPE “mu 
d. BALANCED RADIAL 
or THRUST 


‘ 


ar LOW PRESSURE AXIAL THRUST... 
3” NEARLY BALANCED... SMALL 
ic RESIDUAL THRUST------ 
id (Suction pressure X pump gland 
le area) 


k, 
le 


COMPENSATING SMALL 
AXIAL THRUST 


(Exhaust pressure X 


turbine gland area) 


Standardized 
Boiler Feed 
Units for: 


Steam Pressures to 650 PSI to om 
scharge Pressures 

Steam Temperatures to 850 F Heads 1000 feet) 750 

Back Pressures to 60 PSI 


quid Temperatures to 300 F 
UNIQUE FEATURES 


Exact Hydraulic 
Balance.... 


.. + without floating balancing devices 
and regardless of loss of suction or 
“flashing.” 


Bearing Troubles 
Minimized 


1. Standardized Steam Turbine Centrifugal 

Pump and Governer Sets, individually en- 

ineered, assembled and tested . . . for 
MEDIATE SHIPMENT. 


2. No destructive casing erosion-corrosion. 

3. No interstage leakage. 

4. Wide range exact pressure governing. 

5. Loss of suction reduces speed without trip- 
ping; automatic speed recovery with suc- 
tion restoration. 

6. High efficiency pump plus high speed two- 
steam consumption. 


7. Matched Pump, Turbine and Governors 
under one responsibility. 


Literature sent on request; specific proposals on receipt of operating date. 


See our Catalog in Sweet's Power Plant and Engineering Files 


light weight rotor—large bearings; result: 


8 Exact hydraulic and mechanical balance— 
bearing troubles practically unknown. 


9. Pump Gland Leakoff provides adequate 
recirculation; suction pressure only on 
packing. 


10. Rigid one-piece steel casing plus heavy 
shaft plus ample clearances result in no 
damage from dry operation. 


Il, All parts made to gage and replaceable 
without fitting; all parts in stock at factory 
= parts available from agencies’ 

‘ocks. 


12. Proved for performance over a period of 
more than ante years in service. 


13. Compact, light in weight, quiet and low in 
maintenance. 


326 South Dean St. 
sENGLEWOOD,N). 
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A TRUE BALL JOI NT ... spherical-ground to form wide, true- 


bearing surfaces... makes Darts drop-tight, leak-proof. Darts always 
give a snug fit without excessive wrenching. 


BRONZE-TO-BRONZE SEATS give 


widest possible bearing surface. And each seat is precision-ground to 
lock the leaks. 


and strains. An important feature that gives Darts a longer life. 


refined, high-test malleable iron. No wonder Darts last longer.., 
can be used again and again. 


See your supplier today for the Jonger-life RS a 
union by Dart... first choice for more 3S 


than fifty years. 


\ 


E. M. DART MANUFACTURING CO, 
PROVIDENCE 5, RHODE ISLAND 


UNIONS 
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Fischer-Tropsch) is generally regarded as 
the most immediately promising. This 
timely book reviews the present status of 
the synthine process, dealing with the pro- 
duction of synthesis gas from natural gas 
and coal, both on the surface and under- 
ground; the catalysts used; characteristics 
of the products and byproducts of the 
process, and the basic economics. Ap- 
pendixes list patents, government reports 
and recent periodical references to the 
synthine process. 

While the book contains matter that is 
the concern of chemical engineers and 
petroleum technologists, the text is han- 
dled so the nonspecialist follows it with 
little trouble. For this reason, power en- 
gineers will find it an up-to-date and com- 
prehensive survey of developments in this 
part of the synthetic fuels field. 


ExLectric Power AND GOVERNMENT POLicy 
(1948) By the Research Staff and the 
Power Committee, The Twentieth Century 
Fund. 860 pp, 6x9, illust, tables, cloth, 
$5. The Twentieth Century Fund, 330 W 
42nd St, New York 18, N. Y. 


Based on a comprehensive survey of 
the relations between government and the 
electric power industry, this report gives 
the public an unbiased picture of how 
these relations have worked out—rate regu- 
lations, control of security issues and di- 
rect government ownership and operation 
—and some constructive thoughts on na- 
tional power policy in the public interest. 

Such topics are covered as regulation of 
price and service, financial organization of 
private systems, market areas and size of 
private systems; public-rural, federal and 
state systems; and the electric power re- 
sources of the nation. Operations of many 
large electric systems, both publicly and 
privately owned, are studied in detail, and 
analyses of TVA and other federal proj- 
ects are included. 

In addition to the book’s factual findings, 
the final chapter includes recommendations 
of a representative Power Committee con- 
sisting of leaders with background in both 
privately and publicly owned systems as 
well as men experienced in government 
regulation and law making. 

The engineer interested in the broad 
part played by power in our national 
economy will find this study a mine of 
factual information and the policy recom- 
mendations a stimulus to thought. 


Rapiant Heatinc. By Richard Woolsey 
Shoemaker, consulting engineer. 306 pp, 
6x9, many illust, cloth. $4. McGraw-Hill 
Book Co, 330 W 42nd St, New York 18. 


Practical applications of radiant heat- 
ing to all types of buildings in various 
climatic conditions. Data and methods for 
designing one- and 2-story residential and 
commercial installations are detailed. 

Specific locations of panels in residences 
and commercial buildings make up sepa- 
rate chapters. Heart of the system, the 
heating plant, forms a chapter that is one 
of the best reviews on present-day resi- 
dential and commercial furnaces fitted for 
this service. 

Other chapters discuss control, design 
and installation of radiant-heating systems. 
Radiant cooling constitutes still another 
chapter. 
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For 35 Years Water Conditioning 


} \ 
MORE EFFICIENT EQUIPMENT FOR 


fil, \ \ \ 
Low Silica Soft Water\ 


"Tis Permutit Sludge Blanket Hot Lime 
Soda Softener effectively removes silica, 
improves softening and gives a very low 

turbidity to insure good filter performance. 
This low turbidity reduces chemical costs, 
and, when followed by phosphate softening, 
also greatly reduces the phosphate required. 


SPRAY HEATER 


. VACUUM BREAKER 
WASH WATER RECOVERY 


For more economical water softening with the 
added benefits of low turbidity and low silica, 
specify Permutit’s Sludge Blanket Hot Process! ii ; 


Talk it over with Permutit engineers. Write 
for full information to The Permutit Company, 
Dept. P-8, 330 West 42nd Street, New York 
18, N. Y. or to the Permutit Company of 
Canada, Ltd., Montreal. 
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SO VERSATILE 


. . . because Schramm can 
furnish air for any com- 
pressed air job in your 
work; and versatile because 
there is a size and model 
Schramm to fit your in- 
dividual needs! Just specify 
the size you need. 


SOEASYTO OPERATE 


. merely by pushing a 
button to start, and com- 
pact and lightweight en- 
abling you to move the 
portable units wherever you 
like! Meanwhile, the sta- 
tionary units take up very 
little room, are vibration- 
less and no trouble! 


SO ECONOMICAL 


. . . because Schramm can 
do all your compressed air 
jobs quickly and efficiently. 
Features that assure econ- 
omy include 100% water 
cooled, forced feed lubrica- 
tion, and mechanical intake 
valve. 


pays te use Schramm! 


Your field has found that Schramm Air Compressors 
well fit its needs. And has specified Schramm every- 
where ... North, East, South and West. Write today 


for full data. 


TOOLS FOR THE JOB 


Schramm Inc. also has a complete line of Pneumatic Tools to offer and recommend for 

operation by their Compressors. 
These include Rock Drills, Paving Breakers, Trench Diggers, Clay Spades, Backfill 

Tam pers, Tie Tampers, Sheeting Drivers, Demolition Tools, Chain and Circular Saws. 
Write for bulletins and prices. 
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Plant Problems 


(Continued from page 114) 


at sea level is 10.67 lb (both are ab- 
solute) only 1.34 lb are left for inlet- 
and suction-pipe losses. This is not 
enough and will certainly result in 
vapor binding of the pump. If he de- 
cides on an underground tank he must 
install the pump in a pit with the tank. 
—J C Porter, Rock Hill, S. Car. 


Place Pump Below Tank 


AW wit court plenty of trouble if he 
locates pump above ground and _ at- 
tempts to lift hot water from a tank 
below ground. Pump will have to cre- 
ate a vacuum of about 8.82 in. to lift 
water, which will lower its boiling point 
and make it flash into steam causing 
pump to become vaporbound. 

From our experience concrete tanks 
for hot water crack and allow seepage. 


| If AW must locate his tank below 


ground, I suggest he build a concrete 
box in the ground, using a 1-2-4 mix 
with 5% lime. It should be well vi- 
brated in the form, properly reinforced 
and large enough to hold a steel cylin- 
drical tank of the required capacity, 
which can be insulated with conven- 
tional covering. 

We strongly recommend installing the 
pump in the pit and, if possible, about 
two feet below the bottom of the steel 
tank. Use a single-stage centrifugal 
pump designed to work against a head 
of about 130 ft.—C Demere, Memphis, 
Tenn. 


Use Insulated Steel Tank 


I RECOMMEND AW’s storage tank be in- 
stalled above ground. Such tanks are 
often located on the plant roof, and 
hence must be insulated and water- 
proofed. 

In one plant such a tank had on the 
inside a 34-in. lining consisting of a 
cement wash first, then a plaster, which 
hardened to a marblelike finish. Out- 
side of tank was cleaned to the bare 
metal and painted aluminum. After cov- 
ering with asbestos blocks, asbestos roll 
paper was applied, followed by tar or 
roofing paper. Roofing compound was 
used as a finish—T F Cunningham, 
Philadelphia, Pa. 


Link Belt Co announces that it has given 
Vivrett & Vivrett the contract for con- 
struction of a modern new plant on a 10- 
acre plot in the 5100 block of Wayside 
Drive in Houston, Texas. J A Pitzinger is 
architect and engineer for the new plant. 
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STEEL VALVES 


Valves with a high precision rating —a rating which equals 
or exceeds standard specifications. 


Metals used in Chapman Steel Valves are produced under 
strict metallurgical control in Chapman’s own foundries. 


Made for pressures up to 1500 pounds per square inch. 


Made for temperatures to 1000° F., or even higher, and for 
temperatures as low as — 160° F. 


Chapman Steel Valves include gate, globe, 
angle, and check valves, and are backed 
by long years of successful performance 
in even the severest services. Write today 
for complete information. 


VALVE MFG. 
COMPANY 


INDIAN ORCHARD 
MASSACHUSETTS 
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FORESIGHT 
IS FAR-SIGHT 
PLANNING 
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Blind buying: is bad business. It’s far better 


to know just how well new equipment is going to do its job— 
before you buy. With Buell dust collection systems you can 
know—fully and exactly—how well your dust problem will be 
solved. Buell offers a unique, pre-order, fractional efficiency 
guarantee. It’s the only kind of efficiency that accurately pre- 
dicts dust collector performance. What's more, the guarantee 
figures may pleasantly surprise you, for only the Buell system 
has the patented van Tongeren ‘shave- off’, a really important 
efficiency development. The complete facts are in a new 32 - page 
catalog—write to the Buell Engineering Company, 10 Cedar 
Street, New York 5, N. Y. 


Engineered Efficiency 
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Rotary or Steam Jet? 


(Continued from page 85) 


the condenser controls the vacuum. 

To the left of the curve intersections, 
the air pump is in control. With the 
assumed leakage rate and given air- 
pump capacity the air pump cannot 
meet the vacuum the condenser could 
otherwise produce. Inspection of the 
air-pump curves show the larger the 
pump or the greater the number of 
pumps operated, the more closely ap- 
proached is the potential vacuum of 
the condenser. While lower circulat- 
ing-water temperatures produce better 
vacuums, the capability of the air pump 
decreases at high vacuums, so at 65 F 
the air pump controls the situation 
over a greater load range. Nearly 0.1 
in. Hg better vacuum may be obtained 
with the steam jet. 

The condenser characteristics in Fig. 
2 were derived by the usual calcula- 
tion methods employing the data given 
on the figure and the Heat Exchange 


_ Institute heat-transfer rates for con- 


densers (Power, June 1945, pp 72-5). 
Air pump characteristics were calcu- 
lated from equation (1). 


Harry J Marks, New York representative 
of Erie City Iron Works, and a life member 
of National Association of Power Engineers 
No. 1, New York, also a life member of 
American Society of Mechanical Engineers, 
was recently presented with the. Robert 
Grimshaw Medal (NAPE) at a meeting of 
No. 1. The citation mentioned Mr. Mark’s 
57 years’ connection with the Association, 
the high quality of his work, and _ his 
leadership in his field of specialized engi- 
neering. 


Watson-Stillman Co’s President Edwin A 
Stillman announces that an increase, and 
not, as frequently predicted, a leveling off 
or decline in volume of capital goods sales, 
may reasonably be expected by heavy-equip- 
ment manufacturers in the next few years. 

Addressing a management-group of the 
Roselle, N. J. organization on its 100th 
anniversary, Stillman gave reasons for pre- 
dicting a growing demand for production 
machinery, particularly in plastics, press 
metal-working and railroad building indus- 
tries, for which his company supplies 
hydraulic equipment. He said that sale of 
forged-steel pipe fittings is proceeding a' 
such a rate as to tax production facilities 
of Watson-Stillman’s distributor products 
div. Forged stainless steel and alloy fit- 
tings, he added, are on the _ increase 
throughout industry for corrosive, high- 
temperature and high-pressure applications; 
welded fittings continue to discover new 
preferences over the screwed type, although 


the latter still constitute the bulk of W-S 


shipments. 
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FREE AIR... but cost him his business! 


Air compressors seldom fail...but they can and do fail under certain conditions. 
Oil, for example, vaporized and mixed with air, can form an explosive charge . 
and be touched off by a fleck of hot carbon. A clogged intake filter may over- -heat 


_. and there’s TROUBLE. Remember . . . unrelieved pressure builds up FAST! 
Black, Sivalls & Bryson SAFETY HEADS offer complete protection from explo- 


sion due to over-pressure wherever you have a liquid or gas under pressure. /n the 
100,000 plants where SAFETY HEADS are used, no pressure vessel equipped with 
a SAFETY HEAD has ever exploded. 


If your plant is not provided with the positive protection afforded by SAFETY 
HEADS have your Safety Engineer write for full information today. Address your 
letter to Industrial Power Department, Black, Sivalls & Bryson, Inc.. 27th Floor. 
Power and Light Building. Kansas City. Missouri. 


Ruptured SAFETY HEAD dise, 
showing full-throated pipe size 
relief opening. 


*Illustration is an artist’s conception of an actual filling station explosion which 
completely destroyed the building and contents. A Black, Sivalls & Bryson SAFETY 
HEAD costing only $5.00 would have relieved the overpressure which caused the 
explosion. 


, LSTION FOREIGN INQUIRIES INVITED Cable Address: BLACK, KANSAS CITY, U.S.A. 
.BLACK. SIVALLS & BRYSON, INC. 


KANSAS CITY, MO. OKLAHOMA CITY, OKLA. 
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0] Burns either light or 
heavy oil. 


GA Burns any type of low 


pressure gas. 


CONVERTED 
TO ANY FUEL 


COAL Either hand or stoker 
fired. 


Here’s a convertible steam generator that is not just a 
makeshift affair for use during the present fuel short- 
ages. The Dutton Economist is engineered to give years 
of efficient service with any available fuel. The Econ- 
omist is equipped with permanent grates for hand firing, 
with an oil or gas burner or with provision for stoker or 
burner installation in the field. The change from non- 
solid to solid fuel, or vice versa, can be made overnight. 
And no matter which fuel you use, you get the same 
high efficiency that Economist has always given its users. 
Thus you are not only protected against current fuel 
shortages but you can always select the fuel that gives 
you lowest steam cost. 


The Dutton Economist is of the well-known, thoroughly- 


proved natural draft HRT type. It comes completely 
equipped with bricking, grating, insulation and all in- 
ternal parts installed at the factory. The complete boiler 
is shipped on its own base and can be installed any- 
where without special foundations. This is the boiler for 
those who are worrying about the fuel shortage now, and 
planning for the future. Write today for Bulletin EC-64. 


A package-type steam 
generator for gas and 
oil firing only. Guar- 
anteed 80% efficiency, 
the Econotherm has 
induced draft, rotary 
combustion, automatic 
operation and many 
more exclusive Dutton 
features. For informa- 
tion on the Econo- 
therm, write for Bulle- 
tin EC-56. 


DUTTON 
ECONOTHERM 


THE C. H. 


622 GIBSON STREET KALAMAZOO, MICHIGAN 
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PUTS THE PROFIT IN THIS EQUATION 


The log mean terminal temperature 
difference goes down and stays that way when 
chlorination goes to work and stops slime for- 
mation on the water-side surfaces of your con- 
densers and heat exchange equipment. This 
means lower fuel costs, less out-of-service time, 
the elimination of plug cleaning, more profit. 

Since even the slightest slime film 
means a high LMTTD, it is important that the 
remedy get at the basic cause of the trouble— 
slime forming organisms. That’s just what chlo- 
Tination does and here are some typical exam- 
ples of the profitable results: 

A southern power station realized a 
net annual saving in steam costs alone of 


$16,000 from a W&T installation. 

A refinery obtained enough savings 
through condenser de-sliming by chlorination 
to pay the cost of the installation in six months. 

A midwestern power company ob- 
tained savings of $11,000 in one year through 
cooling water chlorination. 

Call your nearest W&T Representa- 
tive, backed by over thirty years’ experience 
in water treatment, for a cooling water study 
of your plant—there’s no obligation, of course, 
and you may find, as so many 
other plants have, that the 
LMTTD isn’t as low as it 
could be with chlorination. 
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HERE’S WHAT 
YOU GET WHEN 
YOU SPECIFY 
S-E-Co. 
COAL VALVES 


@ U-SHAPED GATE—gives you easy 
operation. 


@ ROLLER BEARING, ROLLER 
MOUNTED GATE—also gives you 
easy operation. 

DUST TIGHT CONSTRUCTION— 
gives you a clean boiler plant. 


@ DOUBLE RACK AND PINIONS— 
gives you a square closing gate. 

® GASKETED ACCESS OPENINGS— 
give you opportunity for quick in- 
ternal inspection. 

@® MANY SIZES AND TYPES—gives 
you valves that fit your require- 
ments. 


For bulletin, address 
STOCK ENGINEERING COMPANY 
715 Hanna Bldg., Cleveland 15, Ohio 


New Equipment 
(Continued from page 126) 


linkage, states the manufacturer. 
Micropositioner serves well in positioning 
oil burner tips, injection nozzles, and gover- 
nor gear on boiler feed pumps. Hagan 
Corp, Hagan Bldg, Pittsburgh, Pa. 


Bending Bar E248 


Benpinc BAR No. 2135 handles many jobs 
that would otherwise require a sledge ham- 
mer, pry bar, vise or press. The two adjus- 
table arms can be placed close together or 
far apart, and they can be positioned on 
the hexagon post so the handle will project 
at desired angle. Ample leverage may be 
obtained with the 36-in. handle. It can be 
used to bend new work or straighten brack- 
ets, braces etc. Plomb Tool Co, Los 
Angeles 54, Calif. 


Industrial Paint E249 


DirECTLY APPLIED, rust preventive paint re- 
quires no preparation of surface before ap- 
plication. Rustrem, a black paint, seals 
rusty surfaces and protects metal against 
exposure to moist or fume laden air. It 
serves as an ideal base for protective paint 
according to the claims of its manufacturer. 
Speco, Inc, 3142 Superior Ave, Cleve: 
land 14, Ohio. 


Deodorizing Cleaner E250 


FREE-FLOWING, mildly alkaline cleaning 
powder soluble in hot or cold water pro- 
cesses has wetting, penetrating and deter- 
gent ability as weil as a deodorizing action. 
Di-Sanite may be applied by sponging, wip- 
ing or mopping and is entirely free from 
abrasives and safe to use. Oakite Prod- 
ucts, Inc, 123B Thames St, New York 


Safety Goggle E251 


LicHt, SAFE, plastic goggle, about half 
the weight of a case-hardened glass lens, 
permits workers to wear them without dis- 
comfort. Safe-T-Vis lens, of allyl casting 
resin, come in four styles and a selection of 
sizes. Univis Lens Co, Dayton 1, Ohio. 


Reflector Lamp and Plug £252 
Two NEw 75-watt, hermetically sealed, in- 


ternal reflector lamps supplement the 
standard 150 and 300-watt R-40 bulb re- 
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THE 
ANTIMONIAL 
ADMIRALTY 
THAT’S 
TESTED 


TIME 


IS PATENTED 


CHASE 


St 1935 the resistance of Chase Antimo- 
nial Admiralty Condenser Tubes to dezinci- 
fication has been remarkable. Why? Because 
Chase-patented admiralty has always con- 
tained more than the minimum amount of 
antimony to give protection against the escape 
of zinc. 


Experience has shown that once the anti- 
monial content goes below .007% (the min- 
imum set forth in Chase Patent No. 2,061,921) 
there is relatively little protection. Chase’s 
admiralty contains a nominal amount of 
0.035% antimony to allow for commercial 
variation sometimes encountered. This assures 
you of an antimonial content of about .015% 
—the minimum necessary for reasonably com- 
plete protection. That’s why it pays to insist 
on Chase Antimonial Admiralty. Write today. 


Whe Headguarlers fot 
BRASS & COPPER 


WATERBURY 91, CONNECTICUT SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


THIS 1S THE CHASE NETWORK... handiest way to buy brass 


“ALBANY ATLANTA BosTON “CHICAGO CINCINNATI CLEVELAND DETROIT INDIANAPOLIS KANSAS CITY, Mo. LOS ANGELES “MILWAUKEE MINNEAPOLIS 
NEWARK NEW ORLEANS NEW YORK PHILADELPHIA PITTSBURGH PROVIDENCE ROCHESTERt SANFRANCISCO SEATTLE ST. LOUIS WATERBURY (tindicates Soles Office Only) 
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Control Boiler Feed Water by 
RAW 


@ Here’s why industrial plants, more and more, are changing to ILLCO-WAY 
ionXchange treated water for boiler make-up: 


@ To prevent deposits on evaporative surfaces. 
To control alkalinity. 
3) To reduce the possibility of carry-over. 


4) To reduce boiler blowdown. 
5) To keep shutdowns for turbining and cleaning at 
a minimum. 


© To secure reduced-solids water at a cost compar- 
able to softening. 


f 
ILLCO-WAY DE-ALKALIZING EQUIPMENT accurate control 
boiler feed waters. It removes 


all excessive bicarbonates and converts the remaining sulphate and chloride 
solids to non-scale forming salts. 


On the very common high bicarbonate water, ILLCO-WAY De-Alkalizing 
equipment produces a feed water low in dissolved solids and free of all 
scale-forming properties. Controls are provided to maintain desired alkalinity. 
For further information on the application of ILLCO-WAY synthetic resin 


technology and design developments on boiler feed water treatment, write 
for latest literature today. COPR. 1948 BY 


WATER TREATMENT COMPANY 
853-8 Cedar Street, Rockford, Illinois « 7310-NN8& Empire State Bldg., New York City 


G 
DE-ALKALIZING 
SOr 

TENING 


ENGINEERING AND EQUIPMENT DE-IONIZERS for process water treatment and treatment 
of liquids and solutions other than water; waste treatment; reclamation of specific constituents. 
DE-ALKALIZERS: Boiler feed (external); bottling water. SOFTENERS: Industrial, domestic. FILTERS, etc. | 
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_ Vibration Dampener E253 


flector plug and spot lamps. The mushroom 
shaped R-30 bulb lamp is the smallest flood- 
light and spotlight lamp with built-in re. 
flector available in standard voltage ratings 
of 115, 120 and 125 v. Westinghouse 
Electric Corp, Pittsburgh 30, Pa. 


STURDY, DURABLE, MACHINE MOUNTS involve 
no rubber to metal bonds that may break or 
separate in use. Steel retaining brackets 
hold synthetic rubber inserts in place. 
Finnflex CM-H mounts are built for hori- 
zontal and rotary vibration such as occurs 
with generators, compressors, pumps. C.V/-)’ 
mounts are designed for vertical vibration. 
Finn & Co, 2850 Eighth Ave, New 
York 30, N. Y. 


Oil Flusher E254 


By A HIGH-PRESSURE nozzle jet, organic 
solvents, kerosene or lubricating oil is 
shot through the inspection or clean-out 
opening of housings around bearings, gears 
or cranks. The oil flusher makes it pos- 
sible to loosen dirt, sludge or wear par- 
ticles- and force out water. Through a 
safety control device, flow of portable oil 
flusher may be reduced to a gentle flushing 
stream if desired. 

The unit consists of a tank for holding 
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“DUAL BANK” IN TYPES 
FOR EVERY REQUIREMENT 


Dual Bank Efficiency, which closely approaches 
the “theoretical ideal” in surface condensers, 
can be obtained in any size and in types for 
every installation and operating requirement. 
In addition to the Standard and Low Head- 
room Types, are the Patented Reverse Flow 
Type, which automatically cleans its tubes 
and tube sheets periodically without a 
drop in operating efficiency, and the 
Divided Water Box Type, in which half of 

the condenser can be shut down for 
maintenance while the other half oper- 

ates at reduced efficiency. ... The ad- 
vantages of “dual bank” tube arrange- 

ment, wiih the wide central steam lane 

and deep penetration feeder lanes, 

are fully described in our 44-page 
Catalog No. 1.461. Write for it today. 


C. H. WHEELER MFG. CO. 
1800 SEDGLEY AVENUE, PHILA. 32, PA. 
REPRESENTATIVES IN MOST PRINCIPAL CITIES 


COOLING TOWERS HEAT EXCHANGERS 


PHILADELPHIA. 
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Hitting the Mark... 
FULLER ROTARY 
COMPRESSORS 


Fuller Rotary Compressors differ as radically from the conventional type of com- 
pressor as a centrifugal pump differs from the old-line piston pump. They have, 
in a relatively short period, earned a justifiable reputation as a dependable source 
of air power, with minimum attention and maintenance, together with sustained 
efficiencies. 


They’re built for long, continuous service . . . few moving parts: rotor—bearings 
—blades. Single and two-stage, for capacities to 3300 c.f.m., actual free-air 
delivery, pressures to 125-lb. 


~ Write for Bulletin C-5, illustrating and describing these machines. 


FULLER COMPANY, CATASAUQUA, PA. 
Chicago 3 - 120 So. LaSalle St. 
San Francisco 4 - 420 Chancery Bldg. C-168 


A LIFETIME OF NEW MACHINE EFFICIENCY 


152 (51 1b) 


and carrying flushing fluid to and from the 
machine to be cleaned, a pump and driver 
for actuating the flow, a filter for collect- 
ing the refuse cleaned out. Hoses, piping, 
valves and pressure safety controls are in- 
cluded. It is possible to use the unit as 
a simple lubricating oil circulating system. 
Fox River Tool Co, Menasha, Wis. 
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Bucket Elevator E255 


For HANDLING CHEMICALS and bulk mate- 
rial, bucket elevator eliminates difficulties 
usually associated with handling of the ma- 
terials. The use of a single strand chain 
and a double row of buckets permits high 
capacities when operating at either slow or 
high speeds. Even at slow speeds, flanged 
head wheel and discharge arrangement pre- 
vent spillage from the buckets when going 
over head-wheel. All material loaded into 
the buckets is discharged into chute at head 
of elevator. The perfect discharge and 
flanged head wheel permit handling of hot, 
light, fluffy, fine, coarse, abrasive, fragile or 
sticky materials without maintaining any 
particular ratio between bucket speed, head 
wheel diameter, bucket size and bucket 
spacing. Beaumont Birch Co, Schaff 
Bldg, Race St, Philadelphia, Pa. 


Solderless Connector E256 


AVAILABLE IN 25 sizes, and accommodating 


over 400 wire combinations ranging from 
No. 8 to 1,000,000 cir mil, the XTP connec- 
tor will handle practically all tap jobs. 
Wide range of this connector reduces num- 
ber of types users need carry in stock. 
This new connector has one-piece, hinged 
construction, resulting in speed and sim- 
plicity of installation. It may be per- 
manently attached to the main cable and 
left for the tap to be attached later. One 
end of connector is simply snapped over 
the main and tightened. O Z Electrical 
Mfg Co, 262 Bond St, Brooklyn, N. Y. 
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atisfactory service 

for over 35 years 


GOLDEN -ANDERSON 
non-return 


Valves 


Golden-Anderson non-return valves will 
automatically cut in a boiler when its 
pressure equals line-header pressure, iso- 
late a boiler automatically whenever its 
pressure is lower than line-header pressure, 
as well as prevent steam flow from boiler 
in event of sudden drop of line-header 
pressure below the boiler pressure. ‘Double 
Corliss’’ dashpot assembly cushions the 
valve and prevents banging, chatter or 
spinning under flow conditions. 


The 22 boilers at the Corn Products 
Refining Company are all fitted with 
Golden-Anderson Non-Return Valves. 


— 


GOLDEN-ANDERSON blue SPECIALTY CO. - Keenan Bldg. - Pittsburgh 22, Pa. 
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One of two MURRAY multistage steam turbines, designed to 


deliver 685 horsepower on steam at 110 pounds and exhausting 
to 262 inches Hg vacuum, furnished to drive high speed 


154 


MULTISTAGE 
STEAM TURBINES 


* * * 


centrifugal com- 
pressors for re- 
frigeration in one 
of the most prom- 
inent Southern 
Hotels. A _ third 
unit has recently 
been shipped. 
Equipment in- 
cludes variable 
speed oil relay 
governor, trip and 


throttle valve, strainer surrounding the double seated balanced 


governor valve, and force feed lubrication. 


The complete MURRAY line of steam turbines includes all 
variations of mechanical drives, and turbine generator sets up 


to and including 3000 KW rating. 


Sales Representatives for Murray products are located in all 


principal cities. 


Mu RAY! IRON WORKS COMPANY 


IOWA 


Builders of Steam Power Equipment for Three Quarters of a Century 


(Stic) 


Power News 
(Continued from page 132) 


will advise on operation and mainte- 
nance of such facilities. 

James B McCurley Jr, chief of REA’s 
technical standards division, has been 
transferred to head up the new power 
unit. McCurley joined the REA staff 
in Oct 1946. John M Duncan is as- 
sistant chief of the power division. He 
has been with REA’s engineering divi- 
sion since 1941. Milton Chase, who 
headed the planning group of the old 
generating and transmission section, 
acts as coordinator for the new division. 

Another transfer from the old gener- 
ating and transmission section brings 
Ivan A Bosman to the power division as 
head of the generation and transmission 
design and construction section. Bos- 
man headed the internal-combustion 
unit of the g & t section. Franklin P 
Wood, chief of this section, becomes 
head of the generation and transmission 
management section. George A Ball, 
veteran rate engineer of the agency, 
heads the power procurement section. 

Joseph E O’Brien succeeds McCurley 
as chief of technical standards division. 
He has been assistant chief since Dec 
1946. 


James A Powell, 59, of 
Stone & Webster, Dead 


James A Powell, 59, chief mechanical 
engineer, Stone & Webster Engineering 
Corp, died suddenly at Boston on June 9. 
He was an outstanding designer of steam 
power plants in the U. S. and Philippines. 
A graduate of North Carolina State College 
in 1908, he earned his mechanical engi- 
neering degree there in 1913 and was 
awarded an honorary doctor of science in 
1931. 

In his early career he worked for the 
Westinghouse Machine Co, Pittsburgh, 
Elliott Co, and in 1930 became assistant 
chief engineer and vice-president of W S 
Barstow & Co. For five years he held such 
a post with E M Gilbert Engineering Corp, 
Reading, Pa., and in 1938 he was made 
vice-president of Utility Management Corp. 
In 1941 he joined Stone & Webster as 
mechanical engineer, becoming chief in 
1945. Powell represented the U. S. at the 
last World Power Conference, held in 
Berlin, Germany. He _ held numerous 
patents on power-station equipment and 
was prominent in professional societies. 


Walter Geist, president of Allis-Chalmers 
Mfg Co, Milwaukee, Wis, was awarded an 
honorary doctor of engineering degree June 
7 by Michigan College of Mining and Tech- 
nology at Houghton, Mich. 
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Hundreds upon hundreds of them operating by the mere “push of a 


vi- button” (locally or remotely controlled)—opening and closing globe, 
ho gate, butterfly or plug valves; also, actu- 
Id ating damper controls, feeder dis-con- 
n, nect switches, doors, ventilators, etc. 
mn. 
r Our new 96-page catalog is 
as available upon written request 
as on your Business Letterhead. 
yn Ohio Power Company—Windsor Connecticut Light & Power Co, 
P Atlantic City Electric Company West Penn Power Co. 
Deepwater Light & Power Co. Riverville Power Co. 
es Arkansas Power & Light Co. Niagara Hudson Power Co, 
on Cambridge Electric Light Co. James H. Reed Station 
1] Carolina Power & Light Co. lowa Public Service Co. 
. ciromue i Central Arizona Light & Power Co. Jersey Central Power & Light Co. 
Y> oY Central Illinois Electric & Gas Co. Public Service Co., Denver, Colo. 
B. Fallon Cincinnati Gas & Electric Co. Public Service of New Jersey— a 
Cleveland Electric Illuminating Co. Kearny, Burlington, West End 
q Columbus & Southern Ohio Electric and Essex Stations. es 
Co. Brooklyn Edison Co.—Hudson Ave. 
ec Commonwealth Edison Co, Hawaiian Electric Co. a 
Consumers Power Co. Raritan River Plant, N. J. * 


Dayton Power & Light Co. 

Duke Power Company 

Eastern Shore Public Service of Md. 
Florida Power & Light Company 
Illinois Power Co. 

Indianapolis Power & Light Co. 
Lovisiana Power & Light Co. 


United Electric Light & Power Co.. 
N. J. 

Virginia Public Service 

Long Island Lighting Co. 

United Illuminating Co. — English 
Station and Steel Point 

Kansas City—Municipal Plant, 


al Luzerne County Gas & Electric Co. Kansas 

1g Madison Gas & Electric Co. Borough of Vineland, N. J. 

a, Metropolitan Edison Company Houston Light & Power Co. 

m ranean ag Co. Phoenix Utility Co., Arizona 

Phoenix Utility Co., Dallas, Texas 

re ~— Bedford Gas & Edison Light Electric Steam Station, Duluth, 

Minn. 

New Haven Gas Light Company 

as New Orleans Public Services, Inc. Public Service, Michigan City, Ind. 

in Ohio Edison Co. American Gas & Electric Co., Deep- 
Oklahoma Gas & Electric Co. _water, N. J. 

re Potomac Electric Power Co. City of Erie, Pa. ; 

h San Antonio Public Service Derby Gas & Electric Co., Conn. 

t Southern California Edison Co. Consolidated Gas, Electric Light & 

: Southern Indiana Gas & Electric Co. Power Co., Baltimore, Md. 

S Tampa Electric Company Pacific Gas & Electric Co.—Avon, 

hoo0U6Fll Union Electric Company of Illinois Martinez, Oleum Stations, San 

p, The word Nebraska Power Co. Francisco, Calif. 

le because an exclusive Torque Switch actually. 

p. limits the torque applied to the operating parts 

AS and thus prevents damage. 


hiladelphia Gear Works, 


ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 
NEW YORK + PITTSBURGH + CHICAGO 
IN CANADA: WILLIAM AND J. G. GREEY LIMITED, TORONTO 


Industrial Gears and Speed Reducers 
LimiTorque Valve Controls 
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TESTED AND 


Axial Glow Compressor 


e@ Now—you can purchase an axial flow compressor 
which can deliver from 2000 to 300,000 cfm and 
pressures up to 100 psi may be obtained in a single 
unit. This Flader Compressor introduces an entirely 
new principle of industrial compressor design. It 
provides operating efficiency up to 88% and saves 
up to 20% power consumption in the larger sizes. 


Floor area and general space requirements are less 
than 10% those needed for other type compressors 
and the weight is less than 10% of other type com- 
pressor weights. Drive may be either electrical, steam 
or gas turbine. Gas turbine drives are manufactured 


by us. 


Write for Bulletin and further information. 


This model only 22 inches long between flanges— | 
only 17 inches case diameter yet delivers 18,000 

) cfm at 25 psig. j 


NORTH TONAWANDA, 
NEW YORK, U. S. A. 


For Economical Production of Compressed Ar in Large Volume 
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GE Produces Turbine- 
Generators at High Rate 


Producing at an all-time record rate, 
the General Electric turbine plant at Sche- 
nectady turned out enough turbine-gener- 
ators in first four months of this year to 
supply industrial and home power to a 
city of more than 2,500,000 population, 
reports J W Belanger, manager of GE 
turbine divisions. Twenty-three turbine- 
generators, with a combined capacity of 
more than 960,000 kw, were completed from 
Jan through April. Most of the units have 
been shipped and will be delivering power 
soon to many parts of the country. Adding 
production of smaller turbines at GE River 
Works, Lynn, Mass. and plant at Fitch- 
burg, Mass., the total is more than 
1,000,000 kw. 

“The Schenectady turbine plant definitely 
set a record for production up through 
April, and other company plants are at 
near-record levels now,” Mr Belanger com- 
ments. Looking ahead, he says the com- 
pany is optimistic. “If production continues 
at the present rate, the Schenectady plant 
alone will produce more than 2,600,000 kw 
of turbine-generators before the year’s end. 
Most of the steel needed for the sets sched- 
uled for the remainder of this year has 
already been procured.” 


George C W Golem, of 
Atlantic Wire Co, Dead 


George C W Golem, chief power engineer 
of Atlantic Wire Co, Bradford, Conn, died 
suddenly June 12. For 21 years, power 
problems at this plant had been his re- 
sponsibility. 

He was a member of American Society 
of Mechanical Engineers and past president 
of local No. 10, New Haven, of National 
Association of Power Engineers. A regis- 
tered professional engineer in State of 
Conn., he served on occasion as consultant. 
Readers of Power will remember his con- 
tributions in the field of plant operation. 


Ground has been broken for an addition 

to New York State Electric & Gas Corp’s 
electric-generating station at Greenidge, 
N. Y., which will double capacity of the 
unit. 


Expansion of Niagara Hudson Power 
Corp’s steam-electric generating facilities 
in Oswego, N. Y., to a 4-unit station with 
a capacity of 360,000 kw, was announced 
by President Earle J Machold. ~ 


Interest in development of atomic energy 
has led the Commonwealth Edison group 
of companies to invest $100,000 in the 
University of Chicago’s Institute for Nu- 
clear Studies. Chancellor Robert M Hutch- 
ins announced that the Utilities Research 
Commission, representing the Edison group, 
has become a member of the Institute. The 
commission is thea research agency for 
Commonwealth Edison Co, Public Service 
Co of Northern Illinois, Western United 
Gas & Electric Co and Illinois Northern 
Utilities Co. 
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The wide use of compressed air in industry focuses sharp Regardless of the size or type of your compressor, the 
attention on the problems of efficiency and economy of oils used must be carefully selected and skillfully applied. 
operation. Both problems are frequently controlled by A Cities Service Lubrication Engineer will recommend 
the proper grade and type of lubricant used. up-to-date compressor lubrication methods. 


Cities Service Air Compressor Lubricants 
are Three Ways Better! 


ANTI-RUSTING 


AIR COMPRESSOR 
LUBRICATION 


CITIES: 


Cities Service new Compressor Oils are chemically forti- Send today for your free copy of this new information- 
fied to resist the formation of oxidation products, foaming packed 40 page manual. It’s yours with absolutely no 
and rust. They assure cleaner terminal equipment and obligation. Write Cities Service Oil Co., 60 Wall Tower, 
normal action of piston rings and valves, Room 187, New York 5,N. Y. 


CITIES SERVICE 


QUALITY PETROLEUM PRODUCTS 
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The 


APC 


TURBINE-TYPE 


PUMP 


© Simple — Wear-Free — 
Compact 

High Efficiency 

Silent Operation 

© Will not Vapor-Bind 

®@ Hydraulically Balanced 

Accessible 

® High Suction Lift 

® No Metal-to-Metal Con- 

tact 

High pressure per stage 


Precision Shafts 

® Two Outboard Ball Bear- 


CATALOG "M" 


by EVERY TEST 


Capacities to 150 G.P.M. — Heads to 600 Ft. 


APCO is the highest development of the Turbine- 
Type Pump. No Metal-to-Metal contact. Handles 
NON-LUBRICATING liquids almost indefinitely 
without wear. Applicable for Water Supply, 
Boiler Feed, Condensation Return, Circulating, 


USES Transfer, Booster, Self Priming, Marine, Distillery, 
Double Suction Dairy, Special Metal and "1001" Duties. Delivers with 
slight change in capacity against drastic head conditions. 


__ ings AURORA CENTRIFUGAL PUMPS 
” —* Left Hand Op- A complete line, notable for streamline coordination be- 
(@ Replaceable Cover tween impellers and shells, including Horizontally Split 
Plates Case, Single and Two Stage, Side Suction, Vertical, Non- 
Clog, Sump, Mixed Flow, Deep Well Turbines. Special 
Write for Design, etc. 
CONDENSED DISTRIBUTORS IN PRINCIPAL CITIES 


6Cyl. “New Eclipse” Compressor, One of Four Sizes 
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GET THIS NEW BULLETIN ON & > 


It tells all about the "New Eclipse” compressors .. . how they 
meet the needs of restaurants, theatres, stores, institutions, 
offices, factories, ships, and others . . . for dependable air con- 
ditioning, food storage, or special refrigeration work. 

If you need commercial or indusfrial refrigerating machines 


handling Freon-12, ask for your copy of Frick Bulletin 100-D. 


DEPENDABLE REFRIGERATION SINCE 


CK 


WAYNESBORO, PENNA. 


Plant Expansion Plans 


Salt River Valley Water Users’ Assn 
has authorized expenditure of three-fourths 
of a million dollars for a new 7500-kw 
electric generator to combat a critical Ari- 
zona power shortage. The unit will be 
installed at the association’s power plant 
north of Tempe. It will replace the U. S. 
Navy’s mobile generating plant scheduled 
to be removed from the Tempe plant next 
Oct and will greatly augment the asso- 
ciation’s power-producing capacity (See 
Power, June, pp 90-96). 


A new 15,000-kw power-generating 
unit will be installed at Lincoln, according 
to Loup River Public Power District. Ac- 
tion is aimed at forestalling a_ possible 
power shortage in 1951. The plant will 
include a new building, boiler, turbine, 
watercooling tower and related equipment. 

The third 30,000-kw unit recently ordered 
for the Bellevue plant, now under con- 
struction by Nebraska Public Power Sys- 
tem, will not be completed until 1952. The 
new Lincoln unit will be in addition to the 
two 30,000-kw units now under construction 
at Bellevue plant and the additional unit 
that is. on order. 


Connecticut Light & Power Co is push- 
ing steam-plant expansion at Devon. Instal- 
lation has begun on a new 60,000-kw West- 
inghouse condensing turbine unit scheduled 
for service in 1950. This will be followed 
by a similar 60,000-kw unit to replace a 
25,000-kw machine now in operation. Steam 
for the first named unit will be supplied 
by a 600,000-Ib-per-hr Combustion Engi- 
neering boiler. Operation will be at 1259 
psi and 950 F. The company recently com- 
pleted installation of a 31,250-kw General 
Electric turbine-generator, replacing a 14.- 
000-kw unit at Montville in 1918. Installa- 
tion here of a second 31,250-kw machine 
is well under way. By 1951 the company 
expects to have increased its wartime gen- 
erating capacity by about 200,000 kw. Im- 
portant transmission-line construction is 
scheduled to enable eastern and central 
Connecticut to utilize this additional gen- 
erating capacity. 


Additional steam-generating facilities 
have been ordered for Cambridge Electric 
Light Co and New Bedford Gas & Edison 
Light Co, subsidiaries of New England Gas 
& Electric Assn. A second Westinghouse 
turbine unit will be installed at Kendall 
Square station in Cambridge. Its rating 
will be 25,000 kw, 1250 psi, 900 F and 
3600 rpm. First unit at this plant, now 
under construction, is to go into service 
in 1949. This is a Westinghouse extraction- 
type machine, about 20,000-kw rating, and 
the two units will be served by two 200.- 
000-Ib-per-hr Babcock & Wilcox boilers. 
Steam will be sold to industries and others 
in this part of the city. 

A 25,000-kw turbine unit has lately gone 
into regular service at New Bedford station. 
A new machine, to be built by Westing- 
house, and rated at about 35,000 kw, has 
been ordered. Combustion Engineering will 
provide a 300,000-lb-per-hr boiler. Studies 
are being made as to economical expansion 
of New Hampshire Gas & Electric Cos 
steam plant at Portsmouth. 
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Corrosion-Resistant Metal 


that strong 


HASTELLOY alloy C—a corrosion-resistant 
alloy—is finding increased use where high 
operating temperatures are combined 
with corrosive conditions. 


Take heat-treating furnace parts, for 
example. For this service, metals must be 
strong at temperatures of 1600 to 1900 deg. 
F., must withstand the thermal shock of 
repeated quenching to room tempera- 
ture, and must resist the corrosive attack 
of furnace gases. Because HASTELLOY 
alloy meets these requirements so suc- 
cessfully, it is used for conveyor chains 
and links, rails, buckets and trays, and 
mold flasks. 


All four grades of HasTreLLoy alloy—A, 
B, C, and D—are available in a variety of 
forms to meet your corrosion and high- 
temperature problems. For more com- 
plete information, ask to have a repre- 
sentative call, or write for the booklet, 
‘*HASTELLOY High-Strength, Nickel-Base, 
Corrosion-Resistant Alloys.”’ 


Haynes Stellite Company 


Unit of Union Carbide and Carbon Corporation 


UCC) 
General Offices and Works, Kokomo, Indiana 
‘Sales Offices 
Chicago—Cleveland—Detroit— Houston—Los Angeles 


New York—San Francisco— Tulsa 


The registered trade-marks “Haynes” and “Hastelloy” 
distinguish products of Haynes Stellite Company. 
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S.Pat.Off 


High grade gas, by-product and 
steam coal from Wise County, 
Va., on the Interstate Railroad. 


High grade gas, by-product, 
steam and domestic coal from 
Wise County, Va., on the Inter- 
state Railroad. 


High grade, high volatile steam 
and by-product coal from Wise 
County, Va., on the Interstate 
Railroad. 


A laboratory controlled prod- 
uct blended to meet exacting 
stoker requirements. From 
Wise County, Va., on the Inter- 
state Railroad. 


GLENBROOK 


The Premium Kentucky Splint 
unmatched for domestic use— 
now under development in 
Harlan County on the L. & N. 
Railroad. 


COKE 


Roda and Stonega from Wise 
County, Va. 
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High grade gas, by-product, 
steam and domestic coal—Pitts- 
burgh seam from Irwin Basin, 
Westmoreland County, Pennsyl- 
vania, on the Penna. Railroad. 


Genuine Pocahontas from Mc- 
Dowell County, W. Va., on the 
Norfolk & Western Railroad. 


High fusion coking coal for 
by-product, industrial stoker 
use from Wyom- 
ing Co., W. Va.,on the Vgn. Ry. 


Hazard No. 4 and No. 7 steam 
and domestic coal from Wis- 
coal, Knott County, Kentucky, 
on the L. & N. Railroad. 


ANTHRACITE 


Hazle Brook and Raven Run 
Premium Coal. 


Our personnel with the experience gained through long and varied 
marketing activity assures effective servicing of any fuel requirement, 


General Coal Company 


123 SOUTH BROAD STREET, PHILADELPHIA 9, PA. 


BRANCHES: 
BLUEFIELD, W.VA. BOSTON BUFFALO CHARLOTTE, N. C. 
CINCINNAT! NEW YORK NORFOLK PITTSBURGH 


APPOINTMENTS 


General Electric Co has announced that 
Earl O Shreve, vice-president of GE on the 
president’s staff and president of U. S. 
Chamber of Commerce, has retired from the 
company after 44 years of service. Lloyd 
R Stanley has been appointed assistant pro- 
duction manager of Lynn turbine manufac- 
turing div. Edwin M Shultes III, of Albany, 
N. Y., has been named counsel for chemical 
dept. Shultes succeeds A Cohen, who will 
continue as patent counsel for chemical 
dept, with headquarters in Schenectady. 
Frank E Golliher has been made production 
supervisor of plastics div. Charles W Bent- 
ley is named assistant to manager of new 
Decatur, Ill., plastics molding plant. David 
B Folkerth becomes chemical dept district 
representative at Pittsburgh office. H Arthur 
Ilowe has been appointed manufacturing 
manager of compound div, Pittsfield, Mass. 


Lawrence A Franks is named manager of 
Boston district office of H K Porter Co 
at 294 Washington St. 


Elgin Softener Corp announces that Wil- 
liam F Brandt has been made district engi- 
neer of Minneapolis territory, which in- 
cludes Minn., N. D., S. D. and northwestern 
Wis. Brandt will be at 2552 Byrd Ave, 
Minneapolis, Minn. 


Charles A Gleason, engineer in charge of 
technical condenser-tube service for Seo- 
vill Mfg Co, Waterbury, Conn., has re- 
tired. Maurice C Presley succeeds him. 


Belco Industrial Equipment Div, Inc, 
Bogue Electric Mfg Co, has appointed 
Watermasters, Inc, of Houston, Texas, to 
represent them in the southwest. 


Dale Torgeson has joined research dept of 
Harbison- Walker Refractories Co, Pitts- 
burgh, Pa. 


Square D Co appoints three new regional 
managers: (1) S T Walz, with headquar- 
ters at Atlanta, will manage Southeastern 
region, which includes Atlanta, Charlotte. 
Jacksonville and Birmingham district of- 
fices. K R Morris, with headquarters at 
Baltimore, will manage Eastern region, 
which includes Baltimore, Philadelphia, 
New York and Richmond district offices. 
(3) R W Thompson, with headquarters at 
St. Louis, will manage Midwestern region, 
which includes St. Louis, Kansas City, 
Moline and Omaha district offices. 


G B Wright has been made sales engineer 
of small engine dept, heavy machinery div. 
Nordberg Mfg Co, Milwaukee 7, Wis. 


Bailey Meter Co has opened a branch - 
office in Charlotte, N. C., with J R Powell 
as manager. He is assisted by R T Cathey. 
These engineers are available to advise and 
assist power and process engineers in N. 
and S. C. and eastern tip of Tenn. on proper 
application of measuring and controlling 
devices. 


Robert L Moog has been named eastern 


_ div manager for Geo D Roper Corp pump 


div. Moog takes charge of New York, office. 
55 W 42nd St, where he supervises sales of 
Roper rotary pumps in N. Y. state, Conn. 
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Service 


For 2000, 3000 and 6000 pounds mueeien — Sizes 1/," po 6” 


SCREW END TYPE 


For schedules 40, 80 and 160 pipe — Sizes 1/;" to 4” 


SOCKET WELD TYPE 


Vogt Ells, Tees, Crosses, etc., are 
forged from carbon steel or various 
alloys to meet specific operating con- 
ditions. Catalog F-8 will aid you in 
their selection and proper application. 
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Shocks and stresses imposed by high pressures and high temperatures are taken 
in their stride because Vogt fittings are uniform in structure, fine grained, and 
free from porosity . .. the superior product of laboratory controlled materials and 
giant forging hammers and upsetters. These properties also give higher resistance 
to erosive and corrosive conditions, thereby adding to service life expectancy 
in steam plants, petroleum refineries, chemical plants and related industries. 


HENRY VOGT MACHINE CO., INC. 
Louisville 10, Kentucky 


BRANCH OFFICES: NEW YORK e PHILADELPHIA e CLEVELAND e CHICAGO e DALLAS 


_ DROP FORGED 
“STEEL FITTINGS 


hat ay. 
the 
the 
: 
ro- 
ac- 
cal 
vill 
d 
ion 
nt- 
vid : 
‘ict 
1ur 
ing 
of 
oO 

or Safety an ong-Time 
vil- 
gi- 

to | 

ite, 
i 
es. : 

at 
ae 

liv, 
ell 
ey. 
nd ne 
N. 
er 
ng 

| 
161 


REG. U.S. PAT. OFF. 


FoR 


The low cost 
pump for 
developing 
a maxti- 
mum water 
supply from 
small dia- 
meter wells 


COMMERCIAL 


INDUSTRIAL 


AGRICULTURAL 
SERVICE 


Here is one of the 
most simple and most 
positive of all deep 
well water pumping 
systems. In the Hi- 
Lift, Peerless utilizes 
an ingenious pumping 
element to literally 
squeeze water upward. 
Its pumping element 
consists simply of a 
hard chrome helically 
contoured rotor re- 
volving in a similarly 
contoured rubber 
stator. That’s all there 
is to this positive 
Peerless method of 
water lifting. It’s the 
most forward step in 
pumping developed 
in the last 10 years. 


FULLY PATENTED 

BY R. MOINEAU & 

PEERLESS PATS. 
CAPACITIES: 
600 to 3300 
Gallons per Hour 
from well depths 
to 600 feet. 


Hi-Lift’s pumping element is water lubricated, oper- 
ates at half the usual pump speed; resists sand cutting 
abrasion and corrosion. When used with pressure 
tank, extremely high pressure may be developed 
without change or adjustment. These and many other 
Hi-Lift features are sure to make big savings in your 
water supply costs. 


Peerless Bulletin B-142 fully describes and illustrates 
the many advantages of the Hi-Lift Pump. Write for 
copy today! 


PEERLESS PUMP DIVISION 


FOOD MACHINERY CORP. 
LOS ANGELES 31, CALIF.; INDIANAPOLIS, IND. 
District Offices: New York 5, 37 Wall Street; Chicago 40, 
4554 No. Broadway ; Atlanta Office: Rutland Bidg., Decatur, 
Ga.; Dallas 1 Texas; Fresno, Calif.; Los Angeles 31, Calif. 
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and northern N. J. Lester B Hyde, who had 
been div manager of this territory for the 
past 14 years, has retired from business. 


J S Coftin Jr, Co announces appointment 
of following additional industrial agents: 
(1) John N Fehlinger Co, New York City, 
for metropolitan New York (2) Frank D 
Riggio Co, Rutherford, N. J., for northern 
N. J. (3) William F Lewis, Buffalo, N. Y., 
for western N. Y. and northwestern Pa. 


Thomas G Gleason has been added to New 
York office staff of Peabody Engrg Corp. 


John O Glenn is appointed manager of 
pump and compressor merchandising sales 
of Worthington Pump and Machinery 
Corp, Harrison, N. J. 


Link-Belt Co has opened a district sales 
office in Albany, N. Y., 
at 444 Broadway. J Charles Bullock has 


Schenectady office is now discontinued. 


bull Electric Mfg Co. 


general sales manager, asbestos and rubber 
products, west coast div, Raybestos-Man- 


:| hattan, Ine. In his new capacity, Barkley 


supervises sales of Manhattan Rubber, As- 
bestos Textile and Packing and Equipment 
Sales Divisions of the corp. 


Wendell G Fogg becomes executive engi- 
neer of Air Reduction Sales Co. In his 
new capacity Fogg will assist the director 
in planning, coordination and review of 
activities of research and engineering dept. 


Dampney Co of America, Hyde Park. 
Boston 36, Mass.. announces broadening of 
its industrial sales representation through 
addition of two new distributors. Apexior 
and Thur-Ma-Lox protective coatings are 
now available in Houston area through 
Curtiss Johnson Co, and in New Oreans 
through Woodward Wight & Co, Ltd. 


Clyde H Irwin has been assigned as field 
engineer in charge of Pittsburgh office of 
Infileo Ine. 


Monsanto Chemical Co, Sprincfield 
| Mass., announces appointment of G Theo- 
dore Barks as general superintendent of 
new vinyl-chloride production unit. Salva- 
dore P Lio has been transferred to the posi- 
tion of operating superintendent of new 
_vinyl-chloride plant and Louis Schroeder 
has been made area supervisor. 

| 


J F Mattern has resigned as vice-president, 
| general manager and treasurer of Vulcan 
Soot Blower Corp, Dubois, Pa., and will 
resume management consulting service. 


Swartwout Co has appointed George R 
Mellema Co as Minneapolis representative 
of ventilator div. 


The new corporate name is Hahn-Pitz 


(Continued on page 174) 


with headquarters | 


been made district sales manager at Albany. 


Henry A Samer has been named works | 
manager of Norwood, Ohio, plant of Trum- | | 


Littleton C Barkley has been appointed | 


Hahn Equipment Corp announces that it 
recently merged with Pitz Foundry, Ine. | 


WATER HAMMER 


is serious 


easily eliminated with 


THE WILLIAMS-HAGER 


Write for complete informa- 
tion on The Williams-Hager 
Flanged Silent Check Valve— 
that has proven successful on 


the most difficult installations. 


THE WILLIAMS GAUGE CO. 


Pump Valves. . 
Cocks... 
Water Regulators... 


Water Gauges . . . Gauge 
. Steam Traps... Pump Governors 


Water Columns 


2055 PENNSYLVANIA AVE. - PITTSBURGH (12), PA. 
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copies of latest trade catalogs. 


NEW PRODUCTS & MATERIALS 
See pages 120-126, 148-152 


Mechanical-Drive Turbine ........ page 120 
Medium Power Relay............. page 120 
Thermal Demand Meters......... page 120 
Panel Instruments ............... page 120 
Rotary Pressure Joint............. page 120 
e 122 
Portable Emergency Light......... page 122 
re page 122 
Voltage Regulator .............. page 122 
Motor Control Center............ page 124 
Heavy-Duty Relay ............... page 124 
re page 124 
Heavy-Duty Oil ................ page 124 
page 124 
Oil-Tight Pilot Light............. page 126 
Ceiling Sprinkler ................ page 126 
Manuol Reset Timer ............. page 126 
Solderless Wire Connector....... page 126 
page 126 
eed page 126 
Page 148 
Deodorizing Cleaner ............ page 148 
Reflector Lamp and Plug......... page 148 
Vibration Dampener ............ page 150 
page 150 
Solderless Connector ............ page 152 


MANUFACTURERS’ BULLETINS 
See pages 162b-172 


Air Conditioning, Heating, 


Refrigeration, Ventilating...... page 162b 
Boilers and Auxiliaries.......... page 162b 
Electrical Equipment ........... page 162b 
Maintenance and 

Safety Equipment .............. page 164 
Maintenance Materials .......... page 164 
Materials Handling ............. page 166 
Metals and Alloys............... page 166 
Meters and Instruments, 

Piping, Fittings, Valves 

and Specialties ............... page 168 
tee page 170 
Water Treatment ............... page 170 
page 170 
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Reader Service Page for... 


NEW EQUIPMENT and TECHNICAL LITERATURE 


Use the handy FREE service cards for additional information on this month‘s new products or for 


| 


Be sure to fill out, completely, one 
coupon for each item of informa- 
tion you order. (See sample, 
right.) This gives your request 

authority and helps the manu- Ld 
facturer to address your copy fim 
completely. 

When you have filled out com- 
pletely one space for each item 
of information you want, detach 
along the scored lines and drop 
the cards in the mail. 


Your Heme. , 
Title. 


ILL OUT AND MAIL TODAY! NOT 
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AIR CONDITIONING, HEATING, 
REFRIGERATION AND VENTILATING 


CENTRIFUGAL BLOWERS — Indus- 
1 trial Div, Bryant Heater Co, 1020 Lon- 
don Rd, Cleveland 10, Ohio. Bulletin No. 
6A-4, covers a complete line of lightweight 
Hi-Flo centrifugal blowers. bulletin 
includes photos, diagrams, capacity and 
dimensional tabies for the complete series, 
and describes filter combinations for 
operation in difficult locations. 


g OENTRAL HEATING—Dept 58C, Ric- 
wiL Co, Union Commerce Bldg, Cleve- 
land, Ohio. 12-page brochure, Form No. 
4712, entitled “Pittsburgh's Great Insti- 
tutions Join Forces for Central Heating, 

gives a detailed account of how a group 
of cultural, educational and medical in- 
stiutions cooperated effectively to achive 
a practical central heati system cover- 
ing an extensive area in land district 
of Pittsburgh. 


3 MODERN FANS — National Assn of 
Fan Manufacturers, 5-208 General Mo- 
tors Bldg, Detroit 2, Mich. 16-page book- 
let, entitled “Fresh Air—At The Touch 
of a Switch,” is a story of modern fans 
and today’s cheap electricity, told in 
headlines and pictures. 


4 PNEUMATIC ATOMIZING NOZZLES 

ne Systems Co, 4021 W Lake 
St, Chicago 24, Ill. Catalog No. 23 dis- 
cusses selection of correct pneumatic 
atomizing nozzle for any spraying re- 
quirement. 


BUSINESS REPLY CARD 
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All literature d ted with 

a star (3) may be obtained only 
writing direct to the manu- 
facturer on company letterhead, 
giving writer’s name and title. 


, Racine, W 16-page catalog 
No. 2648 describes a new line of circular 
t heaters. Th 


Vertifiow uni is catalog in- 
cludes diagrams, performance data and 
similar information. 


of spray 


el Co ‘ater 


7 OIL-BURNING EQUIPMENT — Pea- 
body 

York 19, N. Y. 
describes y 
burners with the 
atomizing feature. 


FIRST CLASS 
PERMIT No. 64 


FIRST CLASS 
PERMIT No. 64 


205 discusses Peabody combination gas 
and oil burners. These bulletins carry 
cross-section blueprint drawings of both 
types of burners and Types A and AB 
wide-range mechanical atomizers. 


PACKAGE STEAM GENERATORS— 
Foster Wheeler Corp, 165 Broadway, 
New York 6, N. Y. 4-page bulletin No. 
PG48-4 presents AG and AGH Series 
package steam generators. Photos, tables 
and diagrams are included. 


ANTHRACITE STOKER EQUIP- 

MENT—Anthracite Institute, 101 Park 
Ave, New York, N. Y. Booklet, entitled 
“How to Choose the Right Heating Equip- 
ment,” discusses commercial anthracite 
stoker equipment, characteristics of the 
different types and data on performance. 


10 STOKER LINE—Canton Stoker Corp, 
Canton, Ohio. Two 12-page bulletins 
show a line of stokers for all types of 
installations. One piece of literature pre- 
sents data and photographs of installa- 
tions of Canton’s Duraflex model for 
medium-sized industrial applications. Sec- 
ond bulletin outlines advantages of Can- 
ton’s heavy-duty Vulcan stoker for severe 
industrial applications. 


1 FURNACE INDICATOR — Ess In- 

strument Co, 96 S Was mn Ave, 
Bergenfield, N. J. Bulletin o. 441-B 
discusses. Cat’s-Eye furnace indicator. 
Bulletin No. SG-2 describes Ess Gravi- 
gage, an instrument for maintaining op- 
timum specific gravity in a process. Bul- 
letin No. 604 presents turbidity recorder 
TR-6. Bulletin No. AC-2 covers Ess air 
conditioning smoke detector, Model AC-1. 
Bulletin No. 801 is on the Ess Haszegage 
combustion indicator. 


12 COAL-PULVERIZING AND BURN- 
ING EQUIPMENT — Advertising 
Dept, Babcock & Wilcox Co, 85 Liberty 
St, New York 6, N. Y. ulletin covers 
coal-pulverizing and burning equipment 
for industrial furnaces and for steam 
generation. The development and appli- 
cation of such equipment is described and 


the text is illustrated with diagrams and 
photographs. 


13 SMALL BOILERS—Kewanee Boiler 
Corp, Kewanee, Ill. 4-page catalog 
No. 92 gives ratings, specifications and 
measurements of Kewanee Round R steel 
heating boilers for small buildings. 


ELECTRICAL EQUIPMENT 


14 INDUCTION MOTORS — Technical 
Data Dept, Elliott Co, Jeannette, Pa. 
4-page bulletin No. PB7000-2 describes 
new Fabri-steel squirrel-cage induction 
motors. Nineteen illustrations and one 
show distinctive construction 


15 AC GENERATORS—Columbia Elec- 
tric Mfg Co, 4519 Hamilton Ave, 
N. E., Cleveland 14, Ohio. 4-page bulletin 
section No. 800 discusses Columbia high- 
speed revolving field type mous ac 
generators. 


16 FLOAT SWITOHES — Automatic 
Control Co, 1005 University Ave, St. 
Paul 4, Minn. Bulletin No. 2050 covers 
a new line of closed tank float switches, 
Types LC-200 and LCF-200. 


17 GEAEED MOTORS—U. S. Electrical 
Motors, Inc, 200 E Slauson Ave, Los 
Angeles 54, Calif. 16-page bulletin dis- 
cusses use of geared motor power in driv- 

machinery. This bulletin presents 
latest electrical motor models. 


18 INDUSTRIAL BATTERIES—Gould 
Storage Battery Corp, Trenton 7, 
N. J. Folder describes ould motive 
power batteries and the company’s mod- 
ern research laboratory. 


1 THERMAL FUSES—Jefferson Elec- 
tric Co, Bellwood, Ill. Folder No. 
482-ST gives features of the new Jeffer- 
son Saf-T-Lag thermal fuse. Also in- 
cluded is a complete table of sizes on 
Knife-Blade and Ferrule types. 


20 GENERAL-PURPOSE MOTORS — 
Allis-Chalmers Mfg Co, Milwaukee 1, 
Wis. 12-page publication No. 51B6052J, 
entitled “Handy Guide for Quick Selection 
of Electric Motors,” provides detailed 


(Continued on page 164) 
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i 5 SPRAY POND EQUIPMENT — Water i 
Bo Cooling Div, Binks Mfg Co, 3114 Car- a 
roll Ave, Chicago 13, Nl. 4-page_ bulletin 
No. 13 discusses ristics 
pond systems. # 
heater, self-contained direct-fired unit only tie 
; 30 in. in dia, with output of 550,000 Btu oe 
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FABRICATION 


Devoted to the Technical and 
Economic Problems in Piping 


1108 CLARK BUILDING - PITTSBURGH, PA. 
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After science has done its best, the dental 
technician must be a skilled craftsman to pro- 
duce dentures with which the patient can eat 
comfortably. 

Metallurgy and engineering are indispen- 
sable in setting up alloy pipe bending proce- 
dures ... but it takes a skilled craftsman to 
follow them. Maintenance of wall thickness... 
minimum flattening . . . avoidance of wrinkles 
. . . maintenance of metal quality . . . appli- 
cation of the bending force . . . all require very 
high skill acquired only by long experience. 
Many alloys should not be water quenched 
. . . it makes them hard and brittle. Others 
may be partially quenched without harmful 
effects. 

Qualified Pipe Fabricators recognize the im- 
portance of craftsmanship in alloy pipe bend- 
ing. Their benders are men of long experience 
who do nothing else and use all available 
technical aids. This is just one reason why 
“Prefabricated Piping Is Better Piping.” 


; 
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INSURE 


YO UR POWER PLANT 


PRIMING 
FOAMING 
SCALE 
SLUDGE 
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The Henszey System automatically keeps boiler water 
concentrations within safe margins — prevents foaming, 
priming, carryover and the formation of sludge and scale 
(with simple chemical treatment). This is accomplished 
continuously WITHOUT the HEAT LOSS of ordinary inter- 
mittent blowdown. 


Maintain clean, efficient boilers with Henszey Continuous 
Blowdown for substantial savings in fuel, equipment and 
manpower . . . savings you need to hold down costs of 
production. Plan on a Henszey Continuous Blowdown 
System for your present — or future — power plant. 


| Consult your nearest HENSZEY 
representative or write to 


 HENSZEY COMPANY 


YY DEPT. D8 © WATERTOWN, WISCONSIN 


HENSZEY 


CONTINUOUS BLOWDOWN 
and BOILER PLANT SPECIALTIES 


Boiler Feed Regulators © Distillation Systems © Heat Exchangers 
Feed Water Meters © Flow Indicators © Proportioning Valves 
also MILK EVAPORATORS and PREHEATERS 
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specifications covering squirrel-cage_ in- 
duction motors and application data, range 
of sizes and speed torque curves on syn- 
chronous, wound rotor and de motors. 


21 ELECTRICAL WIRE AND CABLE 
—Rockbestos Products Corp, New 
Haven 4, Conn. 96-page catalog and 
handbook No. 10-F gives complete line 
of more than 125 different heat and flame 
resistant wires, cables and cords of stand- 
ard construction for severe operating con- 
ditions. 


2 MOTORS, GENERATORS — Servo- 

Tek Products Co, 4 Godwin Ave, 
Paterson 1, N. J. Catalog No. 35 covers 
Servo-Tek line of ac and de motors, servo 
motors, generators, autosyns, amplifiers, 
inverters, etc. 


MAINTENANCE AND 
SAFETY EQUIPMENT 


2 TUBE CLEANERS — Lagonda Div, 
Elliott Co, Jeannette, Pa. 4-page 
bulletin No.. Y-26 describes air- and 
water-driven tube cleaners with swing 
frame cutter heads for cleaning boiler 
tubes and for general use. 


94 FIRE EXTINGUISHERS — Ansul 
Chemical Co, Marinette, Wis. 20-page 
catalog discusses complete line of Ansul 
dry chemical fire extinguishers. Included 
is a pictorial explanation of the action 
that takes place when Ansul dry chemical 
comes in contact with flame. 


95 TUBE EXPANDERS — Small Tools 
Dept, Gustav Wiedeke Co, Dayton 1, 
Ohio. Ideal bulletin No. 61 illustrates and 
lists adjustable tube expanders developed 
especially for rolling small tubes in thin, 
thick and multiple tube sheets of conden- 
sers, coolers, air conditioners, heat ex- 
changers and similar units. 


MAINTENANCE MATERIALS 


2 HEAVY-DUTY — American-Marietta 

Co, 43 E Ohio St, Chicago 11, IIl. 
Main feature of power plant folder No. 
7 is a chart giving correct primers and 
finish coats for every application in power 
industry. 


27 ROOF COATING—Flexrock Co, Fil- 
bert & Cuthbert St, West of 36th St, 
Philadelphia 4, Pa. Folder presents Roof- 
lex, a mineral asphalt that preserves new 
roofs, restores old roofs and in an emer- 
gency can be applied during a storm to 
seal a sudden damaging leak. 


28 LUBRICANT — Sun Oil Co, 1608 
Walnut St, Philadelphia 3, Pa. Book- 
let describes characteristics and applica- 
tions of Sunvis 900 oil series. This book- 
let has a section on manufacture of the 
various Sunvis 900 oil grades that depicts 
step-by-step the refining processes _in- 
volved. 


2 PISTON PACKING — Worthington 

Pump & Machinery Corp,, Harrison, 
N. J. 4-page bulletin No. W-404-B3 gives 
construction features of Worthington cup 
type piston packing. 


30 RE-REFINING OF LUBRICANTS— 
Retrol Div, Filtrol Corp, 634 S Spring 
St, Los Angeles 14, Calif. 26-page book- 
let discusses profitable methods of re- 
refining of lubricants. 


31 INTERIOR PAINT—Vita-Var Corp, 
Newark, N. J. Folder outlines ad- 
vantages of’ using Vita-Lux enamel. 


3 CHEMICAL RESISTANT COAT- 

INGS—Morton Chemical Co, Greens- 
boro, N. C. 6-page folder describes Dura- 
mite line of chemically inert paints and 
coating materials. 


F P, 
33 Stonhard Co, 403 N Broad St, Phila- 
delphia 8, Pa. Maintenance manual, en- 
titled “Over the Rough Spots,” discusses 
how you can patch holes and ruts or 
resurface any type floor simply and 
quickly. 


34 PACKING — Parker Appliance Co, 
17325 Euclid Ave, Cleveland 12, 
Ohio. 12-page catalog No. 901 describes 
Parker synthetic rubber O-rings. Dimen- 
sion and selection tables cover 88 ring 
sizes, and list gland, cylinder bore, piston 
groove and piston rod diameters for each 
size. 
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lined inside pipe contour with pen 
Westport Joint, so smooth it's 


Can't be Judged by their Outside leole 


Some of the jobs of butt weidiia you've ever seen | give you the if you could 
see the inside of the pipe joint. We've exaggerated the icicle; slike protrusions of weld metal which result 
_when no backing rings ore used, but we haven't exaggerated the smoothness of the Westport Joint. And 
‘remember, while pipe ends can be recessed to lessen the inside humps caused by backing rings, this 

reduces the woll of the pipe. . . . The Westport Method of Controlled, Two Stage Welding assures inside 
pipe contours smoother than the best outside weld oe. site seen and further, bondage and strength 
are maximum. .. . One bulletin ‘ New in Welc tells the complete story. Write for it today. 


pre-fabricated Carbon & Alloy Steel Piping and Instaltation Service, 
Anywhere ¢ Westport and any other type of joint « Representatives 
in Beston, New York, Cleveland, Mobile, Los Angeles and Havena. 
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The IMO Pump 

can be operated 

at motor and tur- 

bine speeds. It is ideal for direct 
connection and integral mount- 
ing. Excepting for the flow and 
vaporization characteristics of 
the fluid being pumped, there's 
practically no limit to the speed 
at which an IMO Pump can be 
operated. 

IMO Pumps can be furnished 
for practically any capacity and 
pressure required for oil, hy- 
draulic-control fluids and other 
liquids. 


Send for Bulletin 1-147P 


IMO PUMP DIVISION of the 


DE LAVAL STEAM, TURBINE CO. 


TRENTON 2, NEW JERSEY 


TRI-LOK 
OPEN STEEL FLOORING 


OPENINGS SMALL ENOUGH 
TO PREVENT PASSAGE OF 
BOLTS OR NUTS WITH A" DIA 


MAXIMUM OPENINGS ALLOW 
UNINTERRUPTED PASSAGE OF 
LIGHT AND VENTILATION 


v 


Tri-Lok strength is obtained by truss 
action through twisted cross-bar, curved 
in opposite directions at each bearing-bar. 
Standard openings in Tri-Lok Rectangular 
Steel Flooring are 1'' x 374''"—other size 
openings can be supplied as required. 

Diagonal, or Super-Safety U-type Floor- 
ing, and stair treads of all types, are 
available. Bulletin KF 1140 describes the 
construction features of Tri-Lok Open 
Steel Flooring. 


DRAVO CORPORATION 


National Distributor for the 
Tri-Lok Company 


Dravo Bidg., Pittsburgh 22, Pa. 


Sales Representatives 
in Principal Cities 


Nicholson Expansion Steam Traps Solve . . . 


r—> “SLOW HEAT-UP” 
Due to Air Binding 


Among the features of this simple and widely 


APPLICATIONS 


This widely used 
Nicholson trap is ap- 
plicable to all equip- 
ment using steam or 
hot water for heat 
or power, for ex- 
ample: 

Radiators 
Separators 
Paper Machinery 
Pipe Coils 
Kettles 
Railway Coaches 
Dry Kilns 
Vulcanizers 
Switch Heaters 
Laundries 
Plastic Molding 
Presses 
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adaptable trap is its positive action. Closes 
tight when steam is in trap, opens wide when 
cold, rendering it proof against freezing and 
air-binding. Adjustable valve for passing con- 
densate at any desired temperature. Pressures: 
0 to 250 Ibs. without change of valve or seat. 
Length: 18” to 40”. 


TRAPS FOR EVERY PURPOSE — power, heat, process. 
Weight and piston-operated traps for steam, air and 
gasoline pressures to 1500 Ibs.; thermostatic steam traps, 
pressures to 225 Ibs.; radiator traps, pressures to 15 Ibs. 
CATALOG 448. 


W. H. NICHOLSON & CO. 


125 OREGON STREET, WILKES-BARRE, PA. 
Manufacturers of Steam Specialties for Over 75 Years 


35 RUST PREVENTIVE COMPOUNDS 
— Dept 29, Freedom-Valvoline 0j) 
Co, Freedom, Pa. 14-page booklet gives 
general information on 23 removable rust 
preventive compounds. 


36 PACKING—Crane Packing Co, 1800 
Cuyler Ave, Chicago 13, Ill. 8-page 
bulletin contains tabulations of compound 
specifications, dimensional standards and 
data on applications, installations, ete, 
plus drawings showing typical problems 
of O-ring usage. 


37 AIR-DRYING COATING — Lithgow 
Corp, 333 W 40th Pl, Chicago 9, Il, 
4-page folder describes LC-600 air-drying 
synthetic resin coating. Outstanding ad- 
vantages are given. 


MATERIALS HANDLING 


38 COAL CAR DUMPER—Hey1 & Pat- 
terson, Inc, 55 Water St, Pittsburgh 
22, Pa. &page folder discusses operation 
of Heyl & Patterson Car-a-Minute coal 
car dumper. 


39 PNEUMATIC CONVEYING SYS. 
TEMS—Convair Corp, 508 Third Ave, 
Pittsburgh 19, Pa. 8-page bulletin No. 
101 gives advantages of Convair pneu- 
matic conveying systems. Diagrams are 
included. 


ELECTRIC HOISTS — Lisbon Hoist 

& Crane Co, Lisbon, Ohio. 8-page 
bulletin introduces additional models to 
Bob-Cat electric hoist line. 


4 MATERIALS HANDLING SYS- 

TEMS—Allen-Sherman-Hoff Co, 225 
S 15th St, Philadelphia, Pa. 8-page cata- 
log No. 448, entitled ‘“‘Hydrovac Materials 
Handling Systems,” describes construction 
of this equipment. 


42 MAGNETIC SEPARATOR — Dings 
Magnetic Separator Co, 4740 W 
McGeogh Ave, Milwaukee 14, Wis. Data 
sheet gives special features, typical appli- 
cations and a table of dimensions and 
capacities covering the new Dings Alnico 
Perma-Pulley magnetic separator. 


4 BALL BEARING MOUNTING—A@4- 

vertising Dept, New Departure Div, 
General Motors Corp, Bristol, Conn. 20- 
page booklet AP outlines principal steps 
required in developing a successful ball 
bearing mounting. 


FLEXIBLE COUPLINGS — Indus- 
trial Products Div, B F Goodrich Co, 
Akron, Ohio. 4-page index contains data 
on all the flexible couplings for direct-con- 
nected drives handled by B F Goodrich Co. 


45 ADJUSTABLE SPEED DRIVES — 
Reliance Electric & Engrg Co, 1088 
Ivanhoe Rd, Cleveland 10, Ohio. 8-page 
bulletin No. 311 covers latest develop- 
ments in all electric, adjustable-speed 
drives for ac circuits. 


GEARMOTORS — Link-Belt Co, 307 

N Michigan Ave, Chicago 1, Ill. 16- 
page catalog No. 1815 describes double 
and triple reduction units with integrally 
mounted electric motor, in standard sizes 
of 1 to 30 hp, with an output speed range 
of 280 to 6 rpm. 


4 SPEED CHANGERS — Electric Ma- 
chinery Mfg Co, Minneapolis 13, 
Minn. 20-page booklet No. 4400-TEC-1078, 
entitled ‘Precision Speed Control for 
Boiler Draft Fans with the Regutron 
Controlled Magnetic Drive,” discusses 
principles of operation with graphs, dia- 
grams and installation pictures. 


48 BELTING LINE—Dept 107, Buckner 
Process Co, 544 Main St, Worcester 
8, Mass. 6-page folder gives functions and 
scope of Lion Paw brand conveyor belt- 
ing, transmission belting and safety mat- 
ting. 


4 TIMING BELT—L H Gilmer (C9, 

Tacony, Philadelphia 35, Pa. 6-page 
folder presents the new Gilmer: timing 
belt. This belt makes positive engage- 
ment with the pulleys. 


METALS AND ALLOYS 
50 STAINLESS STEEL — Duriron Co, 


Dayton 1, Ohio. 8-page bulletin No. 
112 discusses Durimet 20, a high alloy 


low carbon austenitic stainless steel. 
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CASE 1048—STOPPING RUSTING, 


LACQUERING, SLUDGING IN 
ati 
coal = STEAM TURBINES. 
SPEED CONTROL VALVE 
ye — Charges of inhibited Calol OC Turbine oil in various 
No. size turbines gave service many times longer than 
; on normally obtained with straight-mineral oils. Use 
in large and small units ... ring-oilers, circulat- 
Hoist | ing oil lubricating systems and oil-actuated governor 
a GOVERNOR relay systems. Comes in four grades: 9, ll, 15, 19. 
a A. Contains highly effective corrosion inhibitor and 
. has excellent metal-wetting ability. Keeps mois- 
cata 8 ture in oil systems from contacting metal. 
erials 
ction B. Oxidation inhibitor resists deterioration of oil 
2 and sludge formation caused by heat, moisture, air, 
dirt ... prevents plugging of oil lines. 
hes @ Calol OC Turbine Oil in regular service showed no in- 
and crease inacidity after several years ... turbine parts 
sinico remained in same condition as when installed ... water 
and solid contaminants separated readily from oil in 
20- 
ball 
Co, CASE 1050--PROVIDING FLUID LU- + 
con BRICATION IN ANTI-FRICTION 
h Co. BEARINGS WITHOUT LEAKAGE. 
is — 
t.... Heavy-duty industrial roller bearings started easier 
sla and ran freer when lubricated with Calol Grease BRB- 
speed 340. Specially-made for all anti-friction bearings. 
- Apply with grease gun or by packing. 
ms Has unusual ability - softens around roller and balls 
srally in bearings to oil-like viscosity but remains firm on 
Ba outer parts. Resets quickly so oil swept aside by 
moving bearing parts keeps firm outer seal of grease 
Ma- intact. 
1018, A. Soft consistency around moving parts of bearings 
utron lowers starting torque and reduces internal fric- 
usses 
dia- tion. 
B. Firm grease forms seal that helps prevent leakage. 
ekner 
ester High resistance to deterioration under high speed con- 
helt ditions and extreme temperatures provides exceptional 
mat- HEAVY-DUTY ROLLER BEARING lubrication over extended periods of operation. 
Co, 
page 
ming 


For additional information and the 
mame of your nearest Distributor, write 


The California Oil Company 


30 Rockefeller Plaza, New York 20,N. Y. 


STANDARD OIL COMPANY The California Company 
OF CALIFORNIA Standard Oil Company of Texas 


225 Bush Street, San Franc‘sco 20, California 


El Paso, Texas Trademarks Reg. U. S. Pat. Office 
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‘*GUNITE’’ 
Concrete 


(since 1915) 
Linings for 
STEEL BUNKERS - 
DUCTS, HOPPERS - 
STACKS 
UPTAKES - 
BREECHINGS - 
STEEL & PIPE - 
ENCASEMENT - 
FIREPROOFING - 


GUNITE CONCRETE 
& CONST. CO. 


1301 Woodswether Road 
KANSAS CITY 6, MO. 


R. N. Turner, Dist. Mor., 228 Nor. La Salle St., 

Chicago |, til. B. H. Mueller, Distr. Mor., 6625 

Delmar Bivd., University City, (St. Louls), Mo. 

Philip D. Barnard, Distr. Mor., 2036 Addison, 
Houston 5, Tex. 


Branch Offices: New Orleans, Dallas, Denver. 


For STRENGTH specify 


RECTANGULAR 


OPEN STEEL FLOORING 


“ONE SQUARE FOOT 


DEFLECTION 


The locked-in strength of Tri-Lok en- 
ables it to stand up under heavy loads— 
even on long spans. No rivets, bolts, or 
welds are used in the construction of 
Tri-Lok; this feature eliminates the possi- 
bility of loose joints. 

Tri-Lok is also available in Diagonal, 
or Super-Safety U-type Flooring, and in 
Stair Treads of all types. Write for Bulletin 
KM 1140. 


DRAVO CORPORATION 


National Distributor for the / 
Tri-Lok Company 
Dravo Bidg., Pittsburgh 22, Pa. 8 
Sales Representatives 
in Principal Cities 
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51 STAINLESS-STEEL FASTENINGS 
—Anti-Corrosive Metal Products Co, 
Castleton-on-Hudson, N. Y. 4-page folder 
covers stock of stainless-steel fastenings 
that are available from the company. 


52 BRONZE ALLOYS — Ampco Metal, 
Ine, 1745 S 38th St, Milwaukee 4, 
Wis. 16-page bulletin No. 95 covers 
Ampco line and gives information on a 
wide range of bronze products and alloys. 


53 HIGH-TEMPERATURE ALLOYS— 
Haynes Stellite Co, Kokomo, Ind. 
87-page book, entitled ‘‘Haynes Alloys for 
High-Temperature Service,” contains all 
the available data on Haynes alloys that 
have been compiled by National Defense 
Research Council, National Advisory 
Committee for Aeronautics and prominent 
manufacturing concerns. 


METERS AND INSTRUMENTS, 
MECHANICAL 


54 MECHANICAL FLOWMETERS — 
Hagan Corp, 323 Fourth Ave, Pitts- 
burgh, Pa. 12-page bulletin No. 2M48 
describes Ring Balance mechanical flow- 
meters, Series 2200-2600. Dimensions and 
capacities are included. 


8g CONSTRUCTION MATERIALS FOR 
CORROSIVE FLUIDS Dept 6G-L, 
Fischer & Porter Co, Hatboro, Pa. 4-page 
engineering bulletin No. 97 gives detailed 
recommendations on construction materi- 
als for almost 400 different corrosive 
liquids and gases. Material recommenda- 
tions are listed under three headings that 
have particular reference to Flowrator 
instrument construction features. 


5 FLUID METERS—Bailey Meter Co, 
1050 Ivanhoe Rd, Cleveland 10. Ohio. 
40-page booklet No. 301-B, entitled “Bailey 
Fluid Meters for Steam-Liquids-Gases,” 
discusses flow mechanisms, primary ele- 
ments, integrators, auxiliary recorders, 
accessories and installation features. 


5 ROTAMETER LINE—Brooks Rota- 

meter Co, P O Box B19648, Lans- 
dale, Pa. Catalog covers full line of rota- 
meters for flow-rate measurement and 
control. Capacity chart, data sheet and 
dimension prints of each type of meter are 
included. 


5 FLUE GAS ANALYZER — Instru- 

ment Div, Davis Emergency Equip- 
ment Co, 45 Halleck St, Newark 4, N. J. 
4-page bulletin No. 1136A presents the 
company’s newest development—the Davis 
continuous indicating and recording flue 
gas analyzer. 


59 ELECTRIC PANEL TACHOMETER 
Crown Industrial Products Co, 
1509 E 58rd St, Chicago, Ill. Single sheet 


| describes Crown electric tachometers for 


accurate, continuous speed measurements. 


PIPING, FITTINGS, 
VALVES AND SPECIALTIES 


PLUG VALVES—Ampco Metal, Ine, 

Milwaukee 4, Wis. 4-page bulletin 
No. 91 gives design features of corrosion- 
resistant plug valves. One page is de- 
voted to engineering drawings that show 
various sizes of valves. 


6 BRONZE GATE VALVES—Lunken- 

heimer Co, Cincinnati 14, Ohio. 12- 
page circular No. 534 presents a new line 
of union bonnet bronze gate valves. Tables 
of dimensions are also given. 


62 EMERGENCY TRIP VALVES — 
Schutte and Koerting Co, 12th and 
Thompson St, Philadelphia 22, Pa. 4-page 
bulletin No. 8-D on engine stop systems 
describes and illystrates technical data 
on emergency trip valves and auxiliary 
equipment designed to operate by either 
mechanical or electrical means. 


DESUPERHEATER LINE—Schutte 

and Koerting Co, 12th and Thompson 
St, Philadelphia 22, Pa. 8-page bulletin 
No. 6-D contains data on SK venturi type 
desuperheaters, SK _ surface absorption 
type and SK spray type, together with 
diagrammatic drawings and _ pertinent 
technical data. 


WELDED FLOATS—W H Nicholson 

& Co, 12 Oregon St, Wilkes-Barre, 
Pa. 8-page bulletin No. 348 features 
welded floats of stainless steel, monel and 
chrome-plated steel, in spherical, elliptical 
and cylindrical shapes. 


_ tion and what the Mul- 


~ 352 W. WALTON ST., CHICAGO 10, ILL. 


the ONLY 
RIGHT WAY 
to BLOW 
BOILERS 


REMOVAL OF 
“IMPURITIES 
-AND SLUDGEN 


MULTOMETER 
SYSTEM 


Not just a blow-off valve, easily 
clogged or worn, but a complete 
scientific system for continuous, 
measured control of concentra- 
tion in boiler water. Stops wet 
steam, foaming and priming. 
Proven record in hundreds of 
plants. Fits all boilers and feed- 


waters. 


A survey of your opera- 


tometer can do is avail- 
able without cost. Write 
for particulars. 
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GRINNELL 
CONSTANT- SUPPORT 
HANGERS. 


GRINNELL 
CONSTANT - SUPPORT HANGER 


the ONLY 
constant-support 
pipe hanger 


* provides constant support to 
Piping subject to vertical 
movement—in all “hot” and 
“cold” positions. 
maintains full safety factor in 
supporting high temperature, 
high pressure piping. - 
Non-resonant, energy absorb- 
ing. 

Mass-produced from standard 
precision parts. 


Individually calibrated for 
gasoline, Grinnell Constant-Support Hangers provide each installation, 


constant support for trunnion-supported vertical ae ; y Load-adjustment features in- 


piping weighing 8,000 lbs. with 4” vertical move- re ene 
: / Three models meet entire 
range of load-travel specifi- 


Write for data book, “Grinnell Constant-Support 
* Minimum headroom required. 
Hangers”, containing complete details. 


@ In one of the largest catalytic cracking plants for 


ment at 1100° temperature. 


GRINNELL COMPANY, INC. 
Providence 1, R. I. 


Branch Warehouses 

Atlanta 2, Ga. Kansas City 16, Mo. Philadelphia 34, Pa. 
Charlotte 1, N. C. Long Beach 10, Cal. Sacramento 14, Cal. 
Chicago 9, Ill. Los Angeles 13, Cal. St. Louis 10, Mo. 
Cleveland 14, O. Milwaukee 3, Wis. St. Paul, Minn. 
Cranston 7, R. I. Minneapolis 15, Minn. San Francisco 7, Cal. 
Fresno 1, Cal. New York 17, N. Y. Seattle 1, Wash. 
Houston 1, Tex. Oakland 7, Cal. Spokane 15, Wash. 


POWER @ August ..1948 


2 
= 
48 169 
ty 


Piston Rings 
hold the line 


pressure 


@ The outstanding joint of the decade. Fully 
guided, Can be packed under pressure. No 
shutdown for servicing. Packing lubricated in 
a jiffy. Write for Bulletin 35-15 


AMERICAN [)ISTRICT prEAM Co. 


NORTH TONAWANDA, N. 
SINCE 1877 
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ADSCO 


Representatives in 
following cities. 


ALABAMA 
Birmingham 3-1495 


eles, 
Capitol 1-2125 
San Franci 


“Exbrook 4000 

COLORAD 

Keystone 5111 

Grand Junction 2242 

Pueblo 2085 


GEORGIA 
Atlanta, Lamar 3871 
ILLINOIS 
Chicago, 
Andover 7050 
Moline 1557 
INDIANA 
Indianapolis, 
Riley 1926 
IOWA 
Cedar Rapids 3-3527 
Des Moines 4-3231 
KENTUCKY 
Louisville. 
Shawnee 9026 
LOUISIANA 
New Orleans, 
Ray. 7984 
Shreveport, 77-7741 
MARYLAND 
Baltimore, 
Plaza 7334 
"Hubbard 2-8352 
Longmeado 
Springfield 2-6382 
MICHIGAN 
Detroit, Tyler 7-6322 
Kalamazoo, 3-2567 
MINNESOTA 
Duluth, 
Melrose 3394 
St. Paul, 
Garfield 5811 
MISSISSIPPI 
Jackson, 4-7689 
MISSOURI 
Kansas City, 
Har. 1737 
St. Louis, 
Forest 0400 
NEBRASKA 
a, 
Jackson 7636 
NEW 
N. Y., Penn. 6-0277 
Syracuse, -8597 
NORTH CAROLINA 
Charlotte, -7726 
NORTH D 
Fargo 4291 
NEW MEXICO 
Albuquerque, 5584 
ati, 
Univ. 0422 
Cleveland, 


Prospect 4108 
Columbus 


Evergreen 7839 
Dayton, Fulton 9114 


Middletown 2-6367 
OKLAHOMA 
Tulsa, 4-2908 
OREGON 
Portland, 
Atwater 3875 
a, 
‘Pittsburgh, 
Atla. 6083 
RHODE ISLAND 
Providence, 


Dexter 4700 
SOUTH CAROLINA 


KOTA 
Sioux Falls, 5811 
SSEE 
Knoxville, 3-9219 


Ss 
Dallas, Harwood 5271 
El Paso, Main 1787 


Houston, 
Hadley 9574 
Lubbock, 2-4330 
San Antonio, 
Lambert 2-9681 


UTAH 
Salt Lake City 4-6421 


TON 
tle, Eliot 4425 
WEST VIRGINIA 
Charleston, 67-142 
WISCONSIN 
Milwaukee, Kilb, 8210 
WYOMING 


a 1656 
MANITOBA, CAN. 
innipeg, 23-341 
ONTARIO, CAN. 
Toronto, Rand. 3166 
QUEBEC, CANADA 
Montreal, lLanc. 1823 
HAWAII 
Honolulu, 6401 
PUERTO RICO 
San Juan, 2-8475 
ARGENTINA 
Buenos Aires, 
Belgrano 964 


MEXICO 
Mexico City 18-56-08 


65 FLEXIBLE HOSE — Titeflex, Inc, 
595 Frelinghuysen Ave, Newark 5, 
N. J. 24-page catalog describes Titeflex 
all-metal flexible tubing. Photos, dia- 
grams and tables are included. 


PUMPS 


SINGLE-STAGE CENTRIFUGAL 
PUMPS—De Lavel Steam Turbine 
Co, Trenton 2, N. J. 28-page bulletin No. 
83-29 presents outstanding features of 
De Laval single-stage centrifugal pumps. 
Pump ratings and dimensions are given. 


PUMP LINE—Aldrich Pump Co, 
lentown, Pa. 12-page catalog, data 
sheet No. 67, contains complete details on 
Aldrich inverted Multuplex pumps, _in- 
cluding the Aldrich Triplex, Quintuplex, 
Septuplex and Monuplex. 


CHEMICAL PUMPS — Milton Roy 

Co, 1305 E Mermaid Rd, Philadelphia 
18, Pa. 8-page technical paper No. 57 
discusses automatic chemical feed sys- 
tems, their applications and how they 
function. 


WATER TREATMENT 


49 DE-OILING APPARATUS—Lawson 
Products Corp, 39 Broadway, New 
York 6, N. 6-page booklet presents 
de-oiling apparatus for removing oil and 
oil emulsions from boiler feedwater or 
from water used in other similar indus- 
trial processes. 


7 SLIME AND LIME-SCALE CON- 

TROL — Oakite Products. Ine, 22 
Thames St, New York 6, N. Y. Service 
report describes how a simplified method 
of water treatment with a_ specialized 
chemical material provides an effective 
answer to trouble arising from slime for- 
mation and lime-scale deposition on coils 
and other surfaces of evaporative con- 
densers, coolers, humidifying systems and 
certain types of air-conditioning equip- 
ment. 


7 ION EXCHANGE MATERIALS — 
National Aluminate Corp, 6220 W 
66th Pl, Chicago 38, Ill. Section 1 of 
new booklet is a general discussion of ion 
exchange principles, with diagrams, 
formulae and illustrations of basic ion 
exchange reactions and typical uses. Sec- 
tion 2 gives technical data on each of 
the commercially available types of ion 
exchange materials sold and serviced by 
Nalco. Section 3 contains brief notes on 
a number of chemical manufacturing and 
processing operations employing ion ex- 
changers. 


7 WATER SOFTENERS, DEALKA- 

LIZERS, PRECIPITATORS 
mutit Co, 330 W 42nd St, New York 18, 
N. Y. 12-page bulletin Ne. 2418 discusses 
Permutit Zeo-Karb water softeners and 
dealkalizers. 12-page bulletin No. 2204 
gives operation and design of the Permutit 
Spaulding precipitator. 


WELDING 


7 ARC WELDING — Hobart Brothers 

Co, Troy, Ohio. Vest-pocket guide 
gives characteristics of various welding 
ares, four essentials of proper welding 
procedures, type of joints, typical posi- 
tions, chart of standard steel shapes, 
photographs of good and bad _ welds, 
causes of comimon welding troubles and 
what to do about them, welding symbols 
and an easy-to-use table of “How to Find” 
formulas. 


74 ARC-WELDING ELECTRODES — 
Dept A19-24P, Air Reduction Sales 
Co, 60 E 42nd: St, New York 17, N. Y. 
Pocket guide presents all the facts per- 
taing to the most commonly used Airco 
electrodes, along with helpful data _ re- 
garding the factors to be considered when 
choosing an electrode for a specific job. 


75 WELDING RODS—Eutectic Welding 
Alloys Corp, 40 Werth St, New York 
13, N. Y. 4-page bulletin No. AM-30 con- 
tains concise information on outstanding 
welding rods for use in every shop. 


& ARC-WELDING ELECTRODES — 
Ampco Metal, Inc, 1745 S 38th St, 
Milwaukee 4, Wis. Bulletin No. W-19 
consists of a chart that gives recom- 
mended are welding electrodes for joining 
like or dissimilar metals. 
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Metallurgical Research con- 
ducted continually by rec- 
ognized specialists who 
have made major contri- 
butions in this field. 


T Technical Backing of 
an extensive organization 
with an international rep- 
utation in both process and 
fabrication engineering. 


Complete Facilities for the 
fabrication of steel prod- 
ucts from simple forgings 
to the most intricate 120 
foot towers. 


Quality Control embracing 
the constant application of 
the most advanced inspec- 
tion methods, both visual 


and non-destructive. 


On-Time Delivery made pos- 
sible by a flexible plan- 
ning group authorized to 
re-route work to meet 
Promised dates. 


Top Welding Performance 
assured by specially de- 
signed equipment and 
exclusive employment of 
master operators. 
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When is the best time to judge 
the quality of power piping? 


Here i is a pipe bend for a power installa- 
tion—about to start on its way to you. 

For its intended service, steel of the cor- 
rect analysis has been specified. It has been 
welded under laboratory supervision and 
radio-graphed. It has been bent hot, with 
careful temperature control—no water 
quenching! And finally it’s been properly 
heat-treated. To all intents and purposes, it is 
the best power-piping that money can buy. 

But is it? That you can’t tell until it’s 
hooked up to your equipment, ready to play 
its part in the steam line. 

To make the erection job match shop fab- 
rication in quality, controls must be extended 
to the job site. Because here, stresses set up 


NEW YORK © JERSEY CITY * BUFFALO © LOS ANGELES 
TULSA * HOUSTON * TORONTO * LONDON © PARIS 

VESSELS * EXCHANGERS © CONDENSERS ° HIGH PRESSURE AND HIGH TEMPERATURE POWER PIPING 
PROCESS PIPING * FORGED AND WELDED FITTINGS. ..IN ALL STEELS, ALLOYS OR SPECIAL COMBINATIONS 


during field welding can produce metallur- 
gical faults which can affect seriously the life 
of both piping and connected equipment. 

For instance, knowing exactly where to 
apply support to piping—and how much to 
apply—during field welding and heat treat- 
ing is one of the important control factors. 

To assure that this and many other neces- 
sary precautions are taken during erection 
of power piping, we here at Kellogg have 
integrated our field installation service with 
both our shop and metallurgical laboratory 
staffs—providing both experienced erection 
technicians and the latest metallurgical 
know-how at the most important spot: the 
job site. 


Pur M.W. Company 


A SUBSIDIARY OF PULLMAN INC. 
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@ Quick-reading 
@ Convenient 
@ Accurate 


Calculator gives relative 
ly — eliminates charts and 
constructed of metal, 
al-type thermometers, 
o +1% for general 


Simplified Slide Rule 
humidity readings direct 
tables. Entire unit ruggedly 
including the two Weston di 
providing readings accurate t 
conditions. 


WESTON 


ALL-METAL 


THERMOMETERS 


Featuring readability, relia- 
bility and rugged construction. 
Available in models for indus- 
trial applications in required 
stem lengths and ranges; also 
models for laboratory use. 


r local WESTON representative 


Available through distributors, or consult you 


nt Corporation 
Newark 5, N. J. 


Weston Electrical Instrume 
617 Frelinghuysen Avenue, 
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77 WELDING GUNS — Progressive 
Welder Co, 3050 E Outer Dr, Detroit 
12, Mich. 12-page technical bulletin No. 
402 shows, in text and illustrations, how 
the company’s new standardized welding 
guns are built up by combining standard- 
ized and interchangeable components. 


OTHER EQUIPMENT 


78 SILICONE PRODUCTS — Chemical 
Dept, General Electric Co, Pittsfield, 
Mass. 30-page bulletin No. CDR-57 de- 
scribes new GE _ silicone resins, oils, 
greases, water repellents and rubber, to- 
gether with their many industrial uses. 


79 AIR COMPRESSORS—Davey Com- 
pressor Co, Kent, Ohio. Bulletin de- 
scribes new departmental system of 
industrial air compressor operation. In- 
stallation diagrams and _ photos. are 
included, together with complete depart- 
mental specifications. 


80 INTAKE AIR FILTERS—Dollinger 
Corp, Rochester 3, N. Y. 8-page 
bulletin No. SIF describes complete line 
of Staynew dry-type intake air filters for 
all kinds of air compressors, diesel and 
gas engines, blowers, motors and gen- 
erators, 


81 BOILER WATER LEVEL CON- 

TROL — Northern Equipment Co, 
Erie, Pa. 8-page bulletin No. 479 dis- 
cusses boiler water level control at St. 
Regis Paper Co. 


82 LIQUID COOLERS — Heat-X- 
Changer Co, 415 Lexington Ave, New 
York 17, N. Y. Page presents Heat-X- 
Changer liquid coolers for boiler blowoff, 
water sampling and other applications. 
Capacity curves are given. 


83 INSULATING BLOCK — American 
Structural Products Co, Ohio Bldg, 
Toledo 1, Ohio. 4-page folder describes 
properties and advantages of Kaylo heat 
insulating block. 


DIESEL ENGINE—Hercules Motors 

Corp, Canton, Ohio. 28-page booklet, 
entitled ‘‘Hercules Diesel Engines—Gen- 
eral Information,” gives explanations of 
pertinent basic characteristics and func- 
tions of this type of engine and clarifies 
many of the commonly asked questions 
about these prime movers and the fuel 
and oils they use. 


85 STEAM TURBINES — Worthington 
N 


Pump and Machinery Corp, Harrison, 

. J. 24-page bulletin No. 1961 describes 

construction of Type S muitistage steam 
turbines. 


Aluminum Co of Canada will make a 
$100,000 preliminary engineering survey of 
Bute Inlet area on British Columbia coast 
some 180 miles north of Vancouver to 
determine power resources and site possi- 
bilities for establishment of a plant com- 
parable to its $300 million plant at Arvida. 
Quebec. Bute Inlet area, involving the 
undeveloped Chilko-Taseko lakes power 
system 40 miles back in mountains at head 
of the inlet, is one of three the company 
is considering and, according to a survey 
by government water engineers, could pro- 
duce about 1,083,000 hp. 

R_ E Powell, president, after inspecting 
the area at the end of May, said the com- 
pany would undertake the preliminary 
survey before going ahead with a full engi- 
neering survey that would take about two 
years at a cost of one million. 

Inspections will also be made, of two 
other sites, at Dean Channel, 350 miles 
north of Vancouver, and Gardner Channel, 
450 miles north, near Prince Rupert. Power 
site of Dean Channel area is the Eutsuk- 
Kimsquit lakes system, capable of produc- 
ing 910,000 hp, while Tahtsa-Kemano 
system, at head of Gardner Channel, can 
supply about 845,000 hp. 
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Tx UNION TYPE “O” BOILER is particularly 
adapted to oil or gas firing as the tube curva- 
tures provide a large furnace volume and side 
wall water walling without using headers or 
circulating tubes. 


They are low in cost since the pressure element 
consists of a single upper and lower drum. 
Compactness and absence of dead gas pockets 
have been secured without sacrificing perfor. 
mance, accessibility or ease of cleaning. 


These units can be installed with settings con- 
structed of refractory or tile insulation and steel 
casing. 

Write Union Iron Works, 881 Cascade 


St., Erie, Pa. for booklet on Union's 13 
basic boiler designs. 


UNION IRON WORKS ° ERIE, PA. 
BOILERS — PROCESS EQUIPMENT — FABRICATED STEEL , se 
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A good strainer protects your equip- 
ment and pipeline. 
These little Yarway ‘“‘guardians of the 
have literally taken industry 
y storm. In the few years since their 
introduction, hundreds of thousands 
have been bought... are daily giving 
top satisfaction in a variety of services. 


HERE ARE SOME OF THE REASONS: 


@ SCREEN—a high-grade woven monel 


wire basket that catches solids—lets 
condensate, oil or other fluids flow 
freely. Perforated screens if desired. 


SCREEN CAP —easily removed. Cap 


and screen come out together. Screen 
automatically aligns aan replaced. 
Machined face and spark-plug-type 
gasket provide tight joint. 


BODY—rugged iron or steel, cadmium- 


plated for protection against corrosion 
and for better appearance. 


e SIX SIZES—1!,” to 2” for pressures up 


to 600 lbs. 


AVAILABILITY —stocked and sold by 


150 Mill Supply Houses. Reasonably 
priced. 


@ See your local dealer or write for 


Bulletin S-201. 


YARNALL-WARING COMPANY 
100 Mermaid Avenue Philadelphia 18, Pa. 


i 


RAINERS 


Police the Pipelines’ 


Appointments 


(Continued from page 162) 


Corp, with its main office at the plant, 286 
Scholes St, Brooklyn 6, N. Y. Robert G 
Pitz has been elected president, and Eugene 
Hahn vice-president and general manager. 


Marley Co announces change of its Los 
Angeles office to 810 S Spring St. Harold 
A Dresser has joined the Los Angeles sales 
dept. 


John W Crossett has joined development 
and research div of International Nickel 
Co, at N. Y. Crossett will follow railroad 
development work, in which he succeeds the 
late Frederick P Huston. 


Weston Electrical Instrument Corp, 
Newark, N. J., has announced appointment 
of three new representatives to cover Texas 
and Okla: (1) Butler and Land, 3405 Mil- 
ton Ave, Dallas, for north Texas (2) Lynn 
Elliott Co, 322 M & M Bldg, Houston, for 
south Texas (3) Riddle and Hubbell, 302 
S Cheyenne Ave. Tulsa, for all of Okla. 


Edward Enthof has joined Chicago office of 
Sweet’s Catalog Service, of F W Dodge 
Corp, as a catalog consultant. 


Westinghouse Electric Corp has elected 
D W R Morgan, of Philadelphia, and John 
K_ Hodnette, of Sharon, as vice-presidents, 
and E V Huggins, of New York, as secre- 
tary. Ralph R Brady has been appointed 
manager of commercial engineering for 
lamp div, Bloomfield, N. Y. Brady suéceeds 
the late D W Atwater. ad 


J J Stephens has been made president of 
Strong, Carlisle & Hammond Co, Cleve- 
land, Ohio. He has been also re-elected 
treasurer. He succeeds G J Zimmerman, 
who retired last Dec. 


Airetool Mfg Co, Springfield, Ohio, has 
named Herbert A Russell, engineer, to head 
branch office in. Philadelphia. 


W F Sewert becomes manager of hardware 
products for Wickwire Spencer Steel 
Div, Colorado Fuel and Iron Corp. He 
continues to operate from 500 Fifth Ave, 
New York 18, N. Y. 


Lincoln Electric Co announces election of 
W R Persons, general sales manager, and 
K F Steingass. superintendent electrode 
manufacture, to board of directors. Both 
men had been members of junior board of 
directors. 


A G Stoughton has been elected chairman 
of board as well as president of Midwest 
Piping & Supply Co, St. Louis, Mo. 
Office of board chairman was vacated re- 
cently through death of Hugo F Urbauer. 
Walter R Mayne, St. Louis attorney, has 
been made a director. 


Economy Pumps, Inc. announces open- 
ing of a new sales office in Chicago at 105 
W Monroe St, with Beldon S Tucker dis- 
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This 150 gpm fuel oil pumping and heating unit—the biggest 
ever built—was engineered and built by Enco for a large 
steel corporation. One motor and two turbine driven pumps, 
cross connected with three heaters, furnish fuel oil at desired 
temperature, pressure, and volume to three boilers producing 
well over 1,000,000 Ibs. of steam per hour. One pump and 
one heater are always available as spares. 


The design and performance of all Enco fuel oil pumping 
and heating systems from the smallest to the largest ever 
built provide tangible proof of Enco’s skill. in the field of 
pre-combustion preparation of fuel oils. Write for bulletin 
OB -37 or see your local Enco Representative for details on 
Enco oil burning, pumping and heating equipment to fit 
every boiler room requirement. 


ENGINEER COMPANY 


7 75 WEST STREET, NEW YORK 6, NEW YORK 


Canedian Representative: F. J. Raskin, Ltd... 
4220 Iberville Montreal 34, 
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PUMPING AND 
HEATING UNIT 


“failor made” by 


10 PLUS FEATURES 
That Highlight ENCO’S Superiority 


COMPLETELY AUTOMATIC OPERATION is assured by auto- 
matic temperature and pressure regulation valves. 
COORDINATED DESIGN SAVES SPACE. All equipment es- 

@ to the preparation of fuel oil for combustion is 
contained in one compact unit. 

INDIVIDUALLY DESIGNED to meet the specific needs of the 

2 particular power plant in accordance with its exact operat- 
ing requirerfents. 


ALL PARTS VISIBLE AND ACCESSIBLE for easy operation, 
maintenance and repair. 


PUMPS AND HEATERS are interconnected to provide maxi- 
mum flexibility of operation. 
SAFETY VALVES protect individual parts where required. 


EASIER MAINTENANCE — LESS SERVICE-TIME FOR CLEAN- 
ING because straight tube, multi-pass heaters with re- 
movable heads are used. 

PUMPS OPERATE AT MODERATE SPEED. Heaters designed 
to give the correct viscosity and velocity without fouling. 
SMOOTHER FLOW OF CLEAN FUEL TO FURNACE. Air 
chamber for each piston pump prevents pulsations — 
pressure regulator for rotary pumps. Twin type strainers 
provided to keep atomizer tips from clogging. 

CLEANER BOILER ROOM ... all overflows connected to a 
common outlet; flanged drip pan catches oil drip. 
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LOVEJOY 
FLEXIBLE COUPLINGS 


Job-Fitted 


The cushion material in the type “A” 
coupling is one of 4 standard types de- 
veloped to take up shock, dampen vibra- 
tion, and correct misalignment. Specials 
can be had for unusual applications. 
With the wide range of Lovejoy types, 


CONTROL 
FROM THE 
FLOOR 


@ Instant, handy, safe contro! of over- 
head and other out-of-reach valves. 
Eliminate danger to employees; banish 
the stepladder. Now — install valves any- 
where they should be, regardless of acces- 
sibility. 


Inexpensive BABBITT Sprocket Rims fit 
all types and makes of valves, with either 
rising or non-rising stems. Installed 


quickly by clamping directly onto hand 
wheel of valve. Eliminates makeshift ap- 
paratus and specially-made chain wheels. 


trict sales manager. Bruce Hetler is new 
Economy distributor for western Mich., 
with headquarters at Grand Rapids. 


Walter Geist has been elected to his seventh 
term as president of Allis-Chalmers Mfg 
Co. All directors and officers were re- 
elected at the annual meeting. J C Armor 
has been promoted to consulting engineer 
at Pittsburgh works. 


Leeds & Northrup Co, Philadelphia, an- 
nounces retirement of Felix Wunsch, a 
veteran of engineering staff and inventor of 
numerous circuits widely used in electri- 
cal measuring instruments, after nearly 43 
years with the company. Paul V_ Roth, 
since 1919 shop engineer, has retired after 
nearly 46 years of service with the company. 


Charles H Johnson has been appointed 
manager of marine dept of Combustion 
Engrg Co, New York City. G H Kuechler 
has been made assistant manager of export 


div. 


fitted with the right cushion material for 
your particular application, we can pro- 
vide you with the coupling 
you need. 


WRITE TODAY FOR LOVE- 
JOY CATALOG AND SELEC- 
TOR CHARTS TO AID IN 
YOUR SELECTION. 


LOVEJOY FLEXIBLE COUPLING CO. 
Mirs. of Lovejoy Variable Speed Transmissions 
5070 W. Lake Street, Chicago 44, Illinois 
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ALLPAX 


the PACKING 


that never 


sticks... 


ALLPAX is the packing that does the packing job right. You can use it 
advantageously on hot or cold liquids or gases and be assured of a leak- 
tight, scoring-free service which will save you time and money in mainte- 
nance. Because of its field of application, ALLPAX is a universal packing. 


ALLPAX never sticks because it is compounded in such a way as to pre- 
vent it. Thin flakes of anti-friction Metal and tiny scales of graphite are 
imbedded all through long, tough fibres of asbestos. To this is added a 
special non-liquid, heat-proof lubricant. 


Shafts and rods rotate or slide 
smoothly without scoring or sticking. 


ALLPAX is available in various diameters for a wide range of stuffing 
box sizes and is easily cut to exact length required and slipped into place 
without waste. Available also in loose form for general service. 


A trial of ALLPAX will quickly convince you that 
ALLPAX is the packing for your packing jobs. 


Your nearest distributor can supply you. 


COMPANY, INC. 


Mamaroneck, N. Y. 


Thomas C Wilson, Inc, Long Island City 
1, N. Y., has appointed five new sales repre- 
sentatives covering western Texas, N. M. 
and Ariz., Iowa and eastern Neb., S. C. and 
western N. C., eastern Tenn. and lower 
peninsula territory in Mich. The new repre- 
sentatives are: (1) Steel & Engrg Products, 
311 Mills Bldg, El Paso, Texas (2) Inter- 
state Machinery and Supply Co, 1006 Doug- 
las St, Omaha 8, Neb. (3) Plibrico Sales 
and Service Co, Box 1084, Charlotte, N. C. 
(4) Leinert Engrg Co, 412 E 5th Ave, 
Knoxville, Tenn. (5) Kiger Supply Co, 
2842 W Grand Blvd, Detroit, Mich. 


Thermoid Co has elected Carl Brockway 
a vice-president. 


Charles W Mackett has been appointed 
manager of sales operations for Hewitt 
Rubber Div, Hewitt-Robins, Inc., Buffalo, 
N. Y. In his new position he will direct all 
home office sales of the div. 


George J Hartnett, general superintendent 
of Barberton, Ohio plant of Babcock & 
Wilcox Co, has retired after 35 years of 
service with the company. Cecil H Gay 
becomes works manager in charge of Bar- 
berton works and of Rust St plant at 
Alliance. 


Babcock & Wilcox Tube Co, New York, 
N. Y., has elected Luke E Sawyer execu- 
tive vice-president and a director. He takes 
over management duties following recent 
death of Peter D White, former president. 
Paul J Utnehmer has been named works 
manager in charge of manufacturing at 
Beaver Falls, Pa., and Alliance plants. 
Alfred Iddles, president of Babcock & Wil- 
cox Co, the parent company, also has been 
elected president of the tube firm. Babcock 
& Wilcox Tube Co has appointed Industrial 
Supplies, Ltd, 744 Hastings West, Van- 
couver, as its exclusive sales agent for 


British Columbia, Canada. 


West Penn Power Co, Pittsburgh, Pa., 
has appointed H D Panton mechanical en- 
gineer. D H Johnson, central div manager, 
with headquarters at Charleroi, will be re- 
tired at his own request as of Aug 31, 
having reached retirement age. J V Soisson 
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CHECK-REIN 
for high-stepping 


HORSE POWER 
WITH 


CONTROL 


Hicu-steprinc horse power in today’s industrial 
plants needs tight-reined control. 

Youcan harness this rampant high-voltage with E-M 
“Hi-Fuse” Control for motors from 2300 to 4600 volts. 

Horse-and-buggy day practice was to provide no 
short circuit’ protection. This was followed with a 
large, expensive, high-interrupting capacity switch. 
Contrast that with the new E-M “Hi-Fuse” Control 
system using the elements shown in the diagram at 
the right. ‘“Hi-Fuse” does a thorough job of protecting 
and controlling your high voltage motors . . . “Hi-Fuse” 
costs you less. In every way, it’s a better buy! 

“Hi-Fuse” gives you these advantages: 


SHORT CIRCUIT PROTECTION—current limiting type high 
interrupting capacity power fuses (up to 250,000 kva) cut off 
the short circuit current in a fraction of a cycle. Quick action 
saves motor and control from damage. 


MOTOR PROTECTION—the current limiting fuses provide a 
means of disconnecting the motor from the line, as shown in 
the photo above. As the oil switch is not required to furnish 
short circuit protection, a smaller, less expensive switch is 
adequate. Coordinated with this switch and the fuses are over- 
load and out-of-step relays to protect the motor from sustained 
overload, locked rotor, single phasing, under voltage, or too 
frequent starting. 


POLARIZED FIELD FREQUENCY STARTING—in synchro- 
nous motors this “almost human” relay assures the highest 
synchronizing torque and minimum current in-rushing during 
starting. The Polarized Field Frequency system of starting was 
developed by E-M and for many years has been accepted as the 
best method of controlling the application and removal of field 
excitation of synchronous motors. 
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One of ten Hi-Fuse 2300 volt 

group assemblies, totalling 

thirty-nine panels for con- 
trolling sixteen induction motors and 
twenty-three synchronous motors at o 
southern paper mill. . 


Here, then, is “Hi-Fuse’’ Control! It’s the ideal system to 
give you the coordinated motor control you need in your plant! 
“Hi-Fuse”’ controls are available for both induction and syn- 
chronous motors, and are applicable generally without analysis 
of the short circuit current. For group assembly, both AC 
and DC buswork is provided. Segregated high and low voltage 
compartments and electrical interlocks help to provide for the 
safety of operators. 

The “Hi-Fuse”’ Control unit is completely packaged ready 
for quick installation. It’s attractive in appearance and strongly 
built. The doors are piano-hinged. Sturdy metal construction 
throughout. 

Sum up what “Hi-Fuse” Control will do for you in your 
plant. You'll find it’s the best buy for SURE protection and 
control of all your high voltage motors. Be sure to get full 
information about “Hi-Fuse” Controls NOW! Write for our 
technical bulletin 192. 


OVERLOAD 
RELAYS 


PROTECTIVE 
RELAY 


@Simplified Connection diagram shows elements of pro- 
tection provided for the motor in “High-Fuse” Control. 


ELECTRIC MACHINERY MFG. COMPANY 


MINNEAPOLIS 13, MINNESOTA 


3100-TPA-2073 


BIG MOTOR ENGINEERING 
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BS city Operation requires the best equipment. That’s why the 
carload of Zallea copper Self-equalizing shown 
in the picture above are Baltimore bound, to be used in the Back 
River Sewage Treatment Works. 


Installation is intended in the rotary distributor piping which lies 
deep in the filter beds of this disposal plant. This installation is 
typical of many jobs specially engineered by Zallea. In this case, 
because the sewage after being mixed with air is slightly corrosive 
to the corrugated copper elements, Zallea has wrapped each of the 
14", 30", and 36” diameter joints in 2 bonded neoprene external 
coating—to add further to their long life. 


Dependability and, trouble-free performance are built into every Zallea 
Expansion Joint. They /ast, even under the most severe conditions. 


Zallea Corrugated Expansion Joints are made in non-equalizing, 
self-equalizing, and duo-equalizing types, depending upon operating 
conditions ... of copper, stainless steels and cor- 
rosion-resistant alloys ... up to 72" diameter for 
a wide range of temperatures and pressures. Send 
now for complete information contained in the 
new Zallea Catalog 47. ZALLEA BROTHERS, 
814 Locust Street, Wilmington 99, Delaware. 


GEST MANUFACTURERS OF EXPANSION JOINTS EXCLUSIVELY 


(515c) 


has been promoted to div managership of 
central div at Charleroi. R W Hurd has 
been promoted to western div manager. 
A R Newell becomes district manager at 
Charleroi. Realignment of districts in Key- 
stone div has also been announced: Ridg- 
way, Johnsonburg, Kane and Mt. Jewett are 
formed into one district to be known as 
Elk district. R O Rumbaugh has been pro- 
moted to district manager of Elk district, 
with headquarters at Ridgway. St Marys, 
Emporium and Coudersport are formed into 
one district, known as Sylvania district. 
J T Sarson has been promoted to manager- 
ship of Sylvania district, with headquarters 
at St. Marys. C H Blackmore will be trans- 
ferred to Kane district as local manager. 


R S Cooper, system communications of 
West Penn Power Co, has retired. J G 
McKinley succeeds him. H F Atkins has 
been promoted to telephone engineer. 
Louise Baer, system traffic instructor at 
Connellsville, continues to assist Atkins and 
McKinley in studies of flow of telephone 
traffic over the system, and methods and 
facilities to keep this traffic moving in most 
eficient manner. R M Armstrong, of Char- 
leroi, has been promoted to electronics en- 


_gineer. He continues to serve as field 


engineer in installation, maintenance and 
testing of company-owned communication 
equipment. As facilities are made avail- 
able, headquarters of communications group 
‘will move from Connellsville to Charleroi. 
McKinley will continue, however, to make 
his headquarters at Pittsburgh. H F Kelso 
will direct supervision of communications 
group for administrative purposes. His 
headquarters will be Charleroi. On com- 
munication matters only, Kelso will report 
to McKinley. 


Adolph Hinrichs, formerly director of dept 
of public works, New Rochelle, N. Y., has 
been appointed structural engineer for 
Wearm, Vreeland, Carlson and Sweatt, 
Ine, power consultants and constructors, 


New York, N. Y. 


Camie Jock has retired as manager of 
Hogansburg plant of Central New York 
Power Co after 43 years of service. He 
has had charge of the Hogansburg plant 
for 17 years. 


Charles E Anderson, Charleston attorney, 
has been named to succeed John T Copen- 
haver as minority member of 3-man West 
Virginia Public Service Commission. 


Union Electric Co of Missouri has ap- 
pointed E R Kropp assistant to the presi- 
dent. 


Edward W Norris has retired as mechanical 
engineer of Stone & Webster Engrg 
Corp, Boston. 


Manning, Maxwell & Moore, Inc, New 
York City, has acquired the hydraulic div 
of Airex Mfg Co in Long Island City. 
Manning, Maxwell & Moore will develop 
industrial applications for Airex Hydraulics 
products in addition to present hydraulic 
line of Airex relief valves, other hydraulic 
valves, filters, and pneumatic pressurizing 
valves for aircraft industry. Airex Hy- 
draulic operations will be carried on by 
Manning, Maxwell & Moore, Inc, at their 
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’S HOW: 
@ When your problem 


is coal . . . switch to oil. When it’s oil . . . switch to 
gas. When it’s gas . . . switch back to coal! You can 
do this in a matter of minutes with the Bros Steam 
Generator. 

This Bros-designed unit is specially built for 
quick, easy fuel conversion . . . switching from one 
fuel to another with a minimum loss of working 
time. 

This amazing fuel flexibility has been achieved 
by Bros engineers in steam generating units fired 
by Bros Travl-Spred continuous ash discharge stok- 
ers and combination gas and oil burners. 

It has given such concerns as the B. F. Nelson 


Fabricators of Steel 


Mfg. Co., Minneapolis, control over fuel situations 
which formerly controlled them. This Steam Gen- 
erating Unit is one of two 90,000 Ib. installations 
which supply continuous power and process steam 
for the manufacture of asphalt shingles and other 
roofing products. 

Similarly designed units can free you from the 
threat of short fuel supply . . . give you fuel flexi- 
bility to switch from solid to gas to liquid fuels 
easily and without loss of time. 

For complete details on this Bros Steam Genera- 
tor, write: 

WM. BROS BOILER AND MFG. “— 


Minneapolis, Minnesota 


Since 1882 


TUBE, FIRE TUBE BOILERS OVER FEED, UNDER FEED HYDRAULIC-TRAVL-SPRED STOKERS- 
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TROUBLE-FREE 


KEWAN ER 


SCOTTIE JR 


Truly trouble-free and econom 
: to operate. For Oil, Gas, 
ith pipe diameter 


WATCH FOR OCTOBER POWER 
MODERN PLANT SURVEY 


Design trends . . . plant descriptions . . . new installation lists 


Ml =| YOUR GUIDE TO TODAY's POWER PRACTICE 


VIBRATION IN YOUR 


BOILER FEED LINES! 


full view “®#H ® Positive ® Eliminate hammering 
Seating! and vibration! 


® Easy access ® Eliminate additional 
to all parts! union and nipple! 


For boiler feed lines and other applica- 
tions requiring maximum depend- 
ability! 

— RECOMMENDED FOR — 


400-lbs. Working Steam Pressure 
800-lbs. Pressure AOWG to 150° F, 


Tested to 2000-lbs. 
Non-Shock Hydrostatic Pressure 


Ms ‘ See your industrial supply distributor or 


CA WRITE DIRECT FOR BULLETIN 10-A 


CATAWISSA VALVE & FITTINGS CO. 


cutaway view 206 Mill St. CATAWISSA, PENNSYLVANIA 
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Jersey City plant, 450 Communipaw Ave. 
Norman Collins, hydraulic engineer, with 


Airex Mfg Co, has joined Manning, Max- 


well & Moore, together with other key 
Airex personnel. 


If K Ferguson Co has retained Dr Henry 
W Newson as a full-time consultant on 
nuclear reactor design. 


Lawrence Washington announces organiza- 
tion of Washington Engrg Co, 1075 
Third St, Palo Alto, Calif., for consulta- 
tion, product design and development, and 
laboratory testing in fields of air condi- 
tioning, heating and ventilation, refrigera- 
tion, and heat transmission. 


Midwest Research Institute’s engineer- 
ing mechanics dept, under supervision of 
Martin Goland, will have following new 
members: Herbert Arenson, Malcolm R 
Easterday, Wallace Merit Yocum and Law- 
rence A Platt. Dr C L Shrewsbury, head 
of agricultural and organic chemistry dept, 
will have following new staff members: 
Dorothy B Powers and Harold Hale 
Branine. 


Dr Harold Vagtborg, president and director 
of Midwest Research Institute at Kansas 
City, Mo., has announced to board of gov- 
ernors his resignation to permit him to 
accept appointment, effective Sept 1, 1948, 
as president and director of Southwest Re- 
search Institute based in Houston, Texas; 
as director of Institute of Inventive Re- 
search; and as director of Foundation of 
Applied Research; also as technical di- 
rector of the 3500-acre Essar Ranch, all 
located just outside city limits of San 
Antonio, Texas. Dr George E Ziegler, ex- 
ecutive scientist, will continue in that 
capacity and will also take over adminis- 
trative responsibilities of Midwest Re- 
search Institute until Vagtborg’s successor 
is announced. 


Donald S Walker, vice-president of Com- 
bustion Engrg Co, New York City, has 
been elected to serve a second term as 
president of U. S. Naval Academy Alumni 
Assn. 


C G Dandrow, vice-president of Johns-Man- 
ville Sales Corp and general sales manager 


| of industrial products div, has been elected 


president of Mass. Institute of Tech- 
nology Alumni Assn. 


Columbia University has announced re- 
tirement of Professor Arthur W Hixson, 


| executive officer of dept of chemical engi- 


neering. Professor Thomas B Drew suc- 
ceeds him. 


_ James B Morrow, first vice-president of 


Pittsburgh Consolidation Coal Co, has been 
elected president of Bituminous Coal 
Research, Ine. Morrow replaces Howard 
N Eavenson. Robert H Sherwood, presi- 
dent of Central Indiana Coal Co, Indianap- 
olis, Ind., was elected first vice-president. 
The directors also elected R D Stockdale. 
president of Red Jacket Coal Sales Co 
to a vice-presidency and Dr Harold J 
Rose was re-elected as vice-president and 
director of research. Dr Charles E Lawall. 
assistant vice-president and engineer of 
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NEW PUMP DESIGN 


Moves more liquid... less cost 


YOUR PROBLEM: To move a liquid from one place to another place —and 
do it cheaply. Your cost is important. It includes initial cost, installation cost, 


and maintenance cost. And you don’t want breakdown costs. 


GOULDS ANSWER: 


The New 
“CLOSE-CUPLD” 
Centrifugal 


ABOUT INITIAL COST: The initial cost is 


about the same as other quality pumps. 


ABOUT INSTALLATION COST: All you do 
is set this compact pump in place, connect it up 
and turn on the current. That greatly reduces 


installation cost. 


ABOUT MAINTENANCE COST: The new 
design is aimed at maintenance cost. There are 
5 features in particular that stand out: 1. Com- 
pletely protected shaft, 2. Completely protected 
motor bearing, 3. Shaft sleeve free to expand or 
contract without buckling, 4. For flexibility the 


machined stuffing box is designed for either 
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mechanical seal or die formed, semi-metallic 
packing, 5. Split gland for fast stuffing box 


repacking. 


ABOUT BREAKDOWN COST: The new 


*“Close-Cupld”’ has proved itself outstandingly 


reliable in the toughest tests we could devise. 


ABOUT YOUR PARTICULAR PROBLEM: 
Goulds ‘‘Close-Cupld”’? comes in 17 sizes... 
capacities to 2000 G.P.M., heads to 400 ft., 
depending on capacity. You can get ‘“‘Close- 
Cupld”’ bronze fitted, all iron, or all bronze. 
You get prompt factory delivery, which means 


a **Close-Cupld”’ tailored to your particular job. 


For one of these new pumps that moves more 
liquid at less cost, see your Goulds dealer or 
write to Goulds Pumps, Inc., Seneca Falls, N. Y. 
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JEFFERSON 
UNIONS 


. . feature the 
RECESSED BRASS SEAT 


Leak-proof tightness without undue pres- 
sure in setting up is assured by this exclu- 
sive feature of all Jefferson Unions. Loca- 
tion of the Recessed Brass Seat is such that 
Pipe ends cannot come in contact with it 
no matter how far pipe ends are screwed 
in. 


Jefferson also makes a complete line of 
45° and 90° Union Elbows and Union Tees. 
Your nearest distributor has further details 
or get in touch with us direct. 


JEFFERSON UNION CO. 
605 W. 26th St., New York 1, N. Y. 
63 Gooding St., Lockport, N. Y. 

39 Fletcher Ave., Lexington 73, Mass. 


SUPERIOR 


STEAM 


Fully automatic with any 
grade of oil. 17 sizes from 20 
to 500 b.h.p. for pressures up 
to 200 p.s.i. Require no expen- 
sive chimney, supply their own 
induced draft. 80% thermal ef- 
ficiency guaranteed. Write to- 
day for catalog 101. 


Superior Combustion as Inc. 


‘actory: Emmaus, Pa. 
Offices: Times Bldg.. Times Sq.. 
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coal properties of Chesapeake and Ohio 
Railway Co, has been named permanent 
chairman of mining development commit- 
tee. 


J W McAfee, president, Union Electric Co 
of Missouri, has been re-elected president 
of Missouri Assn of Public Utilities. 
Other officers re-elected are: (1) first vice- 
president—H B Newman, president, Mis- 
souri Utility Co, Cape Girardeau (2) 
second vice-president K D Green, presi- 
dent, Missouri Public Service Corp, War- 
rensburg (3) third vice-president—ll B 
Munsell, president, Kansas City Power and 
Light Co. 


American Society for Quality Control 
has elected Ralph E Wareham as president 
for a one-year term. Wareham is vice- 
president and a director of National Photo- 
color Corp of New York. George D Ed- 
wards of Bell Telephone System is retiring 
president of the society. Other elected 
officers are: vice-president—W R Weaver 
of Republic Steel Corp in Cleveland; 
executive secretary—S Collier of Johns- 
Manville Corp in New York; treasurer— 
A L Davis of Rochester Institute of Tech- 


nology in Rochester. 


Dr Harold K Work, manager of research 
and development of Jones and Laughlin 
Steel Corp, Pittsburgh, has been nominated 
president of American Society for 
Metals. When elected, Dr Work succeeds 
Francis B Foley of Philadelphia, Midvale 
Corp executive. Dr Arthur E Focke, re- 
search metallurgist of Diamond Chain 
and Mfg Co, Indianapolis, Ind., has been 
nominated as vice-president of the society. 
W H Eisenman, present secretary, has 
been nominated for his 16th consecutive 
2-year term in that office. Dr Harry Croft, 
director of technical control and research, 
Chase Brass and Copper Co, Cleveland, 
Ohio, and Frederick J Robbins, manager, 
Sierra Drawn Steel Corp, Los Angeles, 
Calif., have been nominated for 2-year 
terms as national trustees of ASM. 


American Society of Mechanical Engi- 
neers has nominated James M Todd, New 
Orleans consulting engineer, as ils next 
president. Nomination is tantamount to 
election as only one name is presented for 
each office. Following regional vice-presi- 
dents have been nominated: (1) Arthur 
Roberts Jr, chief engineer, Lynchburg 
Foundry Co, Lynchburg, Va. (2) Forrest 
Nagler, chief mechanical engineer, Allis- 
Chalmers Mfg Co, Milwaukee, Wis. (3) 
Carl J Eckhardt, professor of mechanical 
engineering and superintendent of utili- 
ties, University of Texas, Austin. (4) Al- 
bert R Mumford, development engineer, 
Combustion Engrg Co, 200 Madison Ave, 
New York (renominated). Following di- 
rectors-at-large were nominated: (1) Jacob 
A Keeth, manager of power production, 
Kansas State Power and Light Co, Kansas 
City Kan. (2) Ralph A Sherman, assistant 
director, Battelle Memorial Institute, Co- 
lumbus, Ohio. 


John J Lincoln Jr, director of sales serv- 
ices, Air Reduction Sales Co, New York, 
has been elected president of Interna- 
tional Acetylene Association. A J Fau- 


TEMPERATURE 


ATLAS 


REGULATORS 


BULLETIN No. 6-A 
illustrates and describes 
in full ATLAS Hydrauli- 
cally and Pneumatically 
Operated Temperature 
Regulators for hot water 
heaters, storage tanks, 
cooking vats, retorts, 
ovens, kilns, pasteur- 
izers, etc. A 20-page 
bulletin. 


BULLETIN No. 7-A 
shows the ATLAS Self- 
Contained Vapor Type 
for Liquids, among 
which are those des- 
cribed below as well as 
others. A tain bul- 
letin. 

In other words, there 
is an ATLAS for every 
temperature regulating 
service. 


ATLAS No. 650 


Balanced Type Double Seat Valve. Spring Adjust 
ment. For temperatures from 70° to 300° F, 
Bulb is immersed in liquid and control valve in- 
stalled in steam supply. and 1” for steam 
pressures up to 150 Ib. 1144”, 114”, 2”, and 214” 
for steam pressures to 100 Ib. Operates in 
vertical or horizontal position. 


ATLAS No. ag 


Needle Type. Single Seat Valve. Spring Adjust- 
ment. For temper: from 70° to. 300° F. 
Used where tight seating valve is essential such as 
on small cil heater pump haem open or closed tanks, 
sterilizers, glue heaters, ete. 12” and 34” for steam 
pressures up to 150 Ib. Operates in vertical or 
horizontal position. 


ATLAS No. 655 


Balanced Type. Double Seat Valve. Lever and 
Weight Adjustment. For temperatures from 70° 
to 300° F. Lever and weight adjustment of con- 
trol valve assure high sensitivity. For maintaining 
temperature of liquids in all kinds of tanks and 
heaters. 4”, 34”, and 1” for steam pressures up 
to 150 134”, 1347, 27, 2% 

and 8” for pressures up to 100 ih. "Oper: ates in 
horizontal pipes. 


ATLAS No. 660 


Single Seat Self-Contained Pilot Operated Valve. 
Spring Adjustment. For temperatures from 70° 
to 300° F. For use where accurate regulatien de- 
mands a quick opening and closing control valve 
and where steam pressure is always 25 Ib. or more, 
as for instant: meous he aters and tanks for water, 
oil, ete. 12”, 4”, 1”, 1%”, 11%4”. and 2” for steam 
pressures up to 300 ib. bye, 3” and 4” for steam 
pressures up to 250 Ib. 


Other ATLAS Products: 


Check the items on which you would like to 
have data and mail to us with your name, 
firm name and address. 


Damper Regulators 

“) Temperature 
Regulators 

Reducing Valves 

Exhaust Control 


1 Pump Governors 

Pressure Regulators 
© Oil Control Cocks 
© Humidity Controllers 


Systems Thermostats 
= Balanced Valves 
Regulators (1 Control Valves 


LAS VAL VALVE COMPAN 


RECULATING JLATING VALVES FOR EVERY SERVICE 


289 South St. Newark 5, N. J. 
Represented in Principal Cities 


POWER August 


— ey, 
| 
| 
| 


— 


\\\ 


What’s Interesting About UNION CHAIN’s Engineering? 


for Every Application The Engineering Division of The Union Chain and Manufacturing 
i d i — 
| eae caaeaenene Company devotes all its time and talent to a single objective: the 
Coatiainn Madison most efficient and economical fabrication and application of sprocket 
and Steel Chain 
eo chains and attachments for transmitting power and handling mate- 
BP (bar and pin) type chai 
sail - —o rials. We believe this technical specialization delivers a plus benefit 
Finished Steel Roller ; 
Chains and Sprockets to all our customers, both present and future, not the least of which 
All manufacturer's standard, 


size % in. to 212 in. pitch is the ability of UNION CHAIN’S engineers to tackle successfully a 
; Single and Multiple Strands 


Extended Pitch Series in sizes 
1% in. to 4 in. pitch challenging variety of unusual and difficult application problems. 


* 
Silent Chain and 
Sprockets 
All sizes 32 in. to 112 in. pitch 
* 
Flexible Couplings 


Roller chain type 
Silent chain type 


The Union Chain and Manufacturing Company Sandusky, Ohio, U.S.A. 
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OCTOBER 
POWER 


MODERN PLANT 
SURVEY 


Your guide to today’s power practice: 


1. Summaries of design trends. 


2, Concise descriptions of typical new industrial 
and utility plants. 


3. Tabulations of technical highlights of new 
steam and hydro _ installations. 


WATGH FOR IT! 
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sek, president, Modern Engrg Co, St. 
Louis, has been made vice-president and 
E V David assistant manager of technical 
sales div, Air Reduction Sales Co, New 
York, has been named treasurer. H F 
Reinhard is re-elected secretary. R B 
Swope, president, Southern Oxygen Co, 
and retiring president of IAA, becomes a 
director. Henry Booth, vice-president of 
Shawinigan Products Corp, New York, and 
C McL Pitts, president, Peoples Gas Sup- 
ply Co, Ltd, Ottawa, Ont., are re-elected 
directors for three years. 


Nominations for officers of American So- 
ciety for Testing Materials are: Presi- 
dent—Richard L Templin, assistant di- 
rect of research and chief engineer of 
tests, Aluminum Co of America, New 
Kensington, Pa. Vice-president—L J Mark- 
wardt, assistant director, U. S. Forest Prod- 
ucts Lab, Madison, Wis. Members of 
board oj directors—Leslie C Beard Jr, 
chemist and assistant director of labora- 
tories, Socony-Vacuum Oil Co, New York, 
N. Y.; Simon Collier, director of quality, 
Johns-Manville Corp, New York, N. Y.; 
Theodore P Dresser Jr, chief engineer, 
Abbot A Hanks, Inc, San Francisco, Calif. ; 
Howard K Nason, associate director, cen- 
tral research dept, Monsanto Chemical Co, 
Dayton, Ohio; Edgar W Fasig, general 
superintendent, Lowe Brothers Co, Day- 
ton, Ohio. 


oem 


Edgar A Jett, II is named assistant direc- 
tor of Armour Research Foundation of 
Illinois Institute of Technology. 


W G Christy, Hudson County, N. J. smoke 
abatement engineer, has been elected presi- 
dent of Smoke Prevention Assn. 


OBITUARIES 


Rudolf M Ostermann, 71, formerly vice- 
president of Superheater Co at Chicago, 
died at his home in Evanston, II]. on May 4. 
Joseph E Donahue, engineer of Rhode 
Island Tool Co, Providence, R. I. died in 
that city on April 28. He had been with 
the company 22 years. 

Daniel Mitchell, 64, chief engineer of 
Lever Brothers plant, Cambridge, Mass. 
died at his home in Medford, Mass., on 
May 3. 


William J Lang, 62, stationary engineer 
for Bemis Bag Co, Buffalo for ten years, 
died May 3 in a Buffalo hospital. 

John A Schmidt, 83, former chief engi- 
neer at Masten Ave Armory in Buffalo, 
N. Y., died May 9 after an illness of two 
years. He held the position 37 years before 
retiring. 

Howard Ketchum Dutcher, 70, died at 
his Vancouver, B. C. home recently. He 
was a partner in firm of Dutcher, Brock- 
ington and Co. Dutcher was consulting en- 
gineer of many of B. C.’s largest power 
developments. 

George Belanger, 63, a stationary engi- 
neer at Crown Hotel, Providence, R. I. 
died in that city on April 22. 

Samuel A Fraser, 62, stationary engineer 
for Brownville Paper Co, Watertown, N. Y. 
died April 24 after a lingering illness. 
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AIR TOOLS + ROCK DRILLS 


COMPRESSORS * TURBO BLOWERS 
CENTRIFUGAL PUMPS » CONDENSERS 
OIL AND GAS ENGINES 
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The VHT and VHTA Vertical Boiler-Feed Pumps 
A Must where high pressure and low 
capacities are needed 


The VHT and VHTA units were developed to 
meet the demand for centrifugal pumps to effi- 
ciently handle low capacity, high pressure, pump- 
ing jobs. 

They have proven themselves to be reliable, 
sturdy, and well designed pumps. 


Internal bearings carry radial loads only; any | 
thrust load developed is carried by the driver. The | 
internal bearings are constantly lubricated by the 
liquid being pumped. The single stuffing box 
may be arranged for bleed-off, cold-oil circulation 
through the packing, or solid packed as the service 
may require. 

Both the VHT and VHTA are multi-stage ver- 
tical units with opposed impellers. The pumping 
elements are made up of sections and as many may 
be used as necessary to produce the desired head. 


Where high pressure, high efficiency and low 
capacity are desired and where floor space is at a 
premium, THIS is the pump for the job. 


Ask an I-R engineer for further details. 


CAMERON PUMP DIVISION 


11 BROADWAY, NEW YORK 4, N.Y, 


Ing ersoll-Rand 


68-10 
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there only one BADGER 


Bavcer Self-equalizing Corrugated Expansion Joints 
should be a “must” on all pipe-line installations. 

Because only in Badger Expansion Joints are the 
flexing movement and stresses definitely directed so that: 

All points of the surface of each corrugation share its 
individual load equally, and 

All the corrugations share the stress load equally. 

With Badger ALL-CURVE Directed Flexing Rings 
and Badger ALL-CURVE corrugations, excessive 
stresses can’t localize in pockets, corners or junctions, 
nor pile up unevenly among the corrugations. They 
can’t endanger the line or shorten the life of these 
superbly engineered joints. 

Special Badger methods of forming the corrugations 


Badger 


PACKLES § 
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CORRUGATED 


@ E. B. Badger & Sons Co. is the original and 
sole manufacturer of BADGER Expansion Joints 


from a single piece of tubing contribute further to the 
strength of these joints, and a special Badger heat 
treatment preserves their flexing qualities. 


Each corrugation affords a definite standard of 
traverse, according to its depth and the diameter of 
the joint. This makes it easy to determine the number 
of corrugations required to absorb the maximum ex- 
pansion of any length of line. 


When you install dependable, long-lasting Badger 
Self-equalizing Corrugated Expansion Joints, your pipe- 
expansion problems are solved. 


MADE IN COPPER, STAINLESS STEEL AND OTHER ALLOYS — 
Copper for normal pressures and temperatures; Stainless Stee] and 
other alloys for higher requirements—and where corrosion is a 
prob'em. Single or multiple corrugations—for traverses from a 
fraction of an inch upward. Also made in Non-equalizing type 
(without rings) for uses that do not require added protection. Send 


for Bulletin No. 100 (Self-equalizing) or No. 200 (Non-equalizing). 


E. B. BADGER & SONS CO., Cambridge Division, 260 Bent Street, Cambridge 41, Mass. 


Agents In Princigal Cities 


EXPANSION 
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AMERICAN 
Water Treatment Problems 


This is one of many instances where critical con- 
sulting engineers have come to LIQUON for 
Water Softening Equipment because of the helpful 
service offered by the LIQUON engineers and 
chemists, the modern and efficient design of 
LIQUON equipment, and the prompt shipments 
provided by LIQUON facilities. 


THE REQUIREMENTS 


The Lowland, Tennessee, plant of American 
Enka Company uses raw river water with 68 ppm 
calcium and magnesium hardness, 36 ppm bicar- 
bonate alkalinity, 10 ppm silica, and 18 ppm free 
CO,. They require a present boiler feed capacity 
of 510,000 gpd, and 2,560,000 gpd of process 
water. Various problems of available water-treat- 
ing materials, permissible pressure losses, and re- 
Strictions in operating costs complicated the selec- 
tion of processes and equipment. 


LIQUID 
CONDITIONING 
CORPORATION 


114 EAST PRICE STREET, LINDEN, N. J. 
Engineering Service Representatives in Principal Cities 
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THE LIQUON EQUIPMENT 


The LIQUON equipment selected by The H. K. 
Ferguson Company, Consulting Engineers for the 
boiler feed supply, includes a two-stage hot process 
softener with chemical feeds, and three Anthrafilt 
Filters. For process water, a sodium zeolite plant 
with 6 rubber-lined shells and automatic valves 
was chosen, All equipment was delivered on time. 


Whatever may be your water treatment problems, 
look to LIQUON for their solution. LIQUON 
recommendations are backed by more than 30 
years of pioneering experience in liquid condi- 
tioning of every kind—and you can be sure of 
prompt, efficient service from the skilled, conveni- 
ently located LIQUON field engineering repre- 
sentatives. 


Send the Coupon 


LIQUID CONDITIONING CORPORATION | 
114 East Price St., Linden, N. J. 


Please send me copy of your Condensed Catalog on Water | 
Treatment Processes and Equipment. 


| 

NAME | 
POSITION | 

| 

{ 


COMPANY... 
ADDRESS. 
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The simplest, surest mechanism 
ever devised for holding wheels 
to shafts. Another Dodge ‘‘first’’ 
and the biggest development in 
this field in years! 


f 


The TAPER-LOCK Sheave breaks 
all speed records in mounting. t 4 
Slip it on, line it up and tighten & 
while sighting! Saves time— 


Easy on, easy off! Disengages 
‘with less effort; holds fast to the 
shaft with firmness equivalent to 
a shrunk-on fit. 


No flange. No collar. No 
protruding parts. Close mountings 
are possible. Bushing extends 
entire length of hub. 
TAPER-LOCK runs true. 


A complete unit—in a complete 
range of sizes in Dual Duty 
(A and B); B, C, and D grooves. 
Write us for detailed bulletin, 
A175C, on this new and 
different taper bore sheave. 


DODGE MANUFACTURING CORPORATION 
Mishawaka, Indiana 


of Mishawaka, Ind. CALL THE TRANSMISSIONEER a) 


He is your local Dodge Dis- see I ; 

tributor—factory trained— 
qualified to suggest ways to 
improve your machine per- 
formance, increase production. 
Look for his name under ‘’Pow- 
er Transmission Equipment” 
in your classified phone book. 


“4 


TAPER-LOCK: Trade Mark Registered U.S. Pat. Off. Copyright, 1948, Dodge Mfg. Corp. 


FOR YOUR NAME PLATE REQUIREMENTS, WRITE OUR SUBSIDIARY, 
ETCHING COMPANY OF AMERICA, 1520 MONTANA STREET, CHICAGO 14, ILLINOIS 
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BETTER IRON MAKES BETTER VALVES 


There is one BEST method of melting and refining iron 
for valve castings. It is R-P&C’s Electric Furnace method. 


You PAY NO PREMIUM for the extra 
quality in R-P&C Electric Iron Valves. 
But you do get better valves — longer 
lasting, more dependable. 


Electric Furnace Cast Iron is a low- 
sulphur, low-phosphorus iron of homo- 
geneous, fine-grained structure. It is clean 
and of uniform quality. 


Before buying or specifying iron 
valves, get the complete story of R-P&C 
Electric Furnace Iron. Write for our 
descriptive folder —DH-18. 


Fotver tells you why Electric Iron 
is better than iron made by the con- 
ventional cupola process. Interesting 
information if you buy or specify iron 


» UNIFORM STRUCTURE 
valves. Write for DH-18. 


Photomicrograph (en- 
J larged 100 times) shows 
j even distribution of fine 
graphite flakes. This con- 
tributes to the uniform 
structure of R-P&C Electric Iron. 


Reading, Pa. + Atlanta Baltimore Boston Chicago Denver + Detroit Houston 
New York + Philadelphia + Pittsburgh + San Francisco + Bridgeport, Conn. 


READING-PRATT & CADY DIVISION 
AMERICAN CHAIN & CABLE 
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More power 


to you with 


EAGLE-PICHER 


Insulations 


overing 


is permanently efficient to 1200 F/ 3 <p The complete line of 
| Eagle-Picher Insulations 
Because it remains efficient, even at the high tempera- fro includes: 


ture of 1200 F, Eagle-Picher “77” Pipe Covering is Eagle-Picher Super "66" Cement 
Eagle-Picher Supertemp Block 
Eagle-Picher Blankets 

against heat loss through pipes. It consists of chemically ? Eagle-Picher 


Low Temperature Felts 

and physically stable Eagle-Picher Insulating Wool felted Eagle-Picher Loose Wool 
Eagle-Picher Stalastic 

ing job on steam piping and other types of hot lines. Eagle-Picher Insulseal 

Can be cut on the job with ordinary metal shears. Water esate tapaiiangseiee 
Eagle-Picher Swetchek 
Eagle-Picher Finishing Cements 


widely preferred by industry for permanent protection 


and secured between metal fabrics. Does an outstand- 


and steam repellent. Complete data sent on request. 


EAGLE-PICHER 
INSULATIONS for 


CINCINNATI (1), OHIO 
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What’s your need 


Globe seamless steel tubing is made hot finished and cold 
drawn in alloy and carbon steels in sizes from 2 inch to 6% 
inches outside diameter. 


Globe seamless stainless steel tubing is available in tube 
sizes from > inch to 6%g inches outside diameter and in pipe 
sizes Yg inch to 6 inches, standard, extra strong and double 
extra strong weights. 


Gloweld (electric welded) stainless steel tubing may be 
had in sizes ranging from Y% inch to 5 inches outside diameter 
inclusive, in standard weight pipe (schedule 40) sizes ¥ inch 
to 2 inches, and in light weld pipe (schedule 10) size ¥g inch 
to inch, inclusive. 


Your tubing needs may lie somewhere within the above 
ranges — whatever your requirements, Globe is qualified by 
experience and facilities to supply you with tubing of the 
quality and uniformity you demand. GLOBE STEEL TUBES 
Co., Milwaukee 4, Wisconsin. 


STEEL TUBES 
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ponsibility i in the design and construction of this modern plant. These delle Aan 
quire the same high calibre of engineering as the large plant. 3 
_ Few such plants are in existence today . . . there should be thousar tie time is 
ow for progressive consulting engineers and combustion equipment manufacturers to 
bine efforts in modernizing small plant design. Consumers, too, should recognize t 
he additional investment required will pay out quickly and return large dividends. 
- The figures in the table below, which are typical for most areas, show the relation- 
ship of various methods of firing and that maximum econaas achieved by the fully 


COSTS OF 150-HORSEPOWER PLANTS (100 psi)* 


Hopper 
Stoker 
Hand- Hopper With 
Fired Stoker Conveyor Oil 
Investment (Equipment) $12,400 $14,630 $18,980 $14,230 
Operating Costs, aed year 
Fuel 9,800 9,800 16,320 
5,340 4,440 2,880 


$15,140 $14,240 $19,200 
$ .4,060 


interested ‘ese write 
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Today’s small plant must be more efficient and require less operating is 
bs be a one-man plant. To effect maximum economy it should be conservatively designed 
5) _ to use a wide range of coal characteristics. Overall design should include complete mech- Ee § 
; =| _ anization with respect to coal and ash handling, and firing, plus a reasonable amount of Ce OW 
instrumentation and controls. Interior and exterior cleanliness and low maintenance 
= 
>| ss 
— 
5 Total Operating Costs............. $20,130 
Saving Over Oil Firing.............. -0- 
s ‘a As a Service to Industry and in the interests of better fuel utilization the Fairmont Coal = is 
Bureau is collaborating with consumers, consulting engineers 
Zz 
122 EAST 42nd STREET = 2 «= NEW YORK 17,N.Y._ |: 
S| From, Modern Methods for Mechanical Handling of Coal and Ash in the Small Boiler Plant,"" by Bituminous Coal Research, Inc. 


GENEROUS BLADE CLEARANCES 
IN THIS 900° TERRY WHEEL TURBINE 
INCREASE DEPENDABILITY . 


The 290 H. P. Terry Turbine shown above is used for Boiler 
Feed Pump Drive in a recently completed central station. It 
operates with steam at 850 Ibs.-900° F. and employs a Terry 
one piece wheel, as illustrated at the left. 


The blades of this Turbine have large radial and axial clear- 
ances. They are further protected by projecting rims at the 
sides of the wheel. These rims would take without damage 
any rubbing that might occur if the radial clearance became 
reduced. It is therefore impossible for the blades to foul. 


The side clearance is very large - one inch - so that 
end play can do no damage. ; 


Such construction makes for dependable operation. 
- Descriptive bulletins sent on request. Ask for S-116. 


‘THE 


TERRY SQUARE, HARTFORD,CONN. 
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CONDENSER TUBE 


TUBE SHEET 


\ 
\ 


CRANE PACKING COMPANY 


BALTIMORE, BOSTON, BUFFALO, CLEVELAND, DALLAS, DETROIT, HOUSTON, LOS 
ANGELES, NEW ORLEANS, NEW YORK, PHILADELPHIA, PITTSBURGH, SAN FRANCISCO, 


RESTORE OLD TUBES 


to full dependability —covers 
eroded inlet area—prolongs life. 


PROTECT NEW TUBES 


Safeguard tubes from erosion, 
abrasion, and other destructive 
factors at the beginning —before 
trouble starts. 


D FOR THIS BULLETIN 


Power and Marine Engineers are 
invited to call experienced Crane 
Engineers in cities named below 
for prompt assistance. 


ST. LOUIS, TULSA 


Section of tube sheet with JOHN 
CRANE Condenser Tube Protec- 
tors installed. Entrance sections 
are streamlined, for maximum 
hydraulic efficiency. 


CONDENSER 
PROTECTORS 


@ JOHN CRANE Condenser Tube Protectors 


are an invincible armor for the inlet 
ends of condenser tubes. Highly resistant to 
all damaging action. 


Molded of hard tough thermo-setting 
plastic—-not affected by 
most chemical and volatile liquids. 


Easy and inexpensive to install. Save tube 
costs over and over. 


@ Unaffected by temperatures to 275°F. 


Provides a Venturi entrance. Reduces 
turbulence. 


1830 CUYLER AVE. - CHICAGO 13, ILL. 


CRANE PACKING CO, LTD, Hamilton, Ontario, Canada. 


Branches: Montreal, Toronto, Vancouver 
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“T am De Laval Centrifugal Force. I purify lubri- 
cating oil, and because I can do two jobs at once I 
offer more complete protection for plant operating men. 


“The two jobs I do? Well, I 
1— Remove dirt and sludge 
2 — Remove water continuously 


“T never do an incomplete job of maintaining oil 
(for in purifying oil, dirt removal is only part of the 
job). As often as not, water is the real trouble-maker. 
Condensate in turbine oil, for example, leads directly 
to the formation of sludge. Whatever the impurity in 
the oil, I promptly remove it. 


“I am also a good Oil Purifier because I do not 
remove oil-soluble additives. Oil is discharged with 
such additives intact. 


© “Read about me in Bulletin 400.” 


THE DE LAVAL SEPARATOR COMPANY 
165 Broadway, New York 6 427 Randolph St., Chicago 6 


DE LAVAL PACIFIC CO., 61 Beale St., San Francisco 5 
THE DELAVAL COMPANY, Limited, Peterborough,Ont. 


BETTER THAN. 
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Simple FOXBORO Control System operates 
screen whenever suction level drops... 


ERE’S AN EASY, inexpensive way to make sure 

that your condenser well won't go dry if exces- 

sive refuse causes sudden plugging of the travel- 
ling screen. 


Foxboro Travelling Screen Control supplements 
periodic screen-timing with a judgment” that's almost 
human. By continuous measurement of water level 
on each side of the screen, this sensitive control sys- 
tem independently starts the cleaning action when- 
ever a predetermined safe differential is exceeded. 
When correct levels are again restored, it automati- 
cally shuts down screen and spray motors. In case 
of unusually severe fouling of the screen, the con- 
troller can also operate a warning signal. 


Write for complete information on Foxboro Travel- 
ling Screen Control and Bulletin 184-4 containing 
details of Foxboro Rotax Controllers. The Foxboro 
Company, 68 Neponset Ave., Foxboro, Mass., U. S. A. 


REG. U. S. PAT. OFF. 


ROTAX 
Liquid Level Controller 


The “heart’’ of Foxboro Travelling Screen 
Control. An extremely simple, positive-operat- 
ing controller that translates level differential 
into operation of motors. In addition, it can 
operate a warning horn or light in case of 
unusually severe plugging. 


Exclusive Rotax features include: positive 
electrical contact; special lock-up circuit which 
eliminates chattering of control relays; constant 
brush pressures; self-cleaning platinum contact 
surfaces; easy setting of control point; and free- 
dom from maintenance. 


SCHEMATIC DIAGRAM, left, shows 
simplicity of Foxboro Travelling 
Screen Control System. Water level 
differential through the screen is 
continuously measured by bubble 
tubes. The Foxboro Rotax (electric) 
Controller starts and stops the screen 
and spray motors, as required to 
maintain safe differential. 


ic Cure 
utomatic 
x 
{ | Its 
i 
RECORDING CONTROLLING - NTS 
196 POWER August 198 


STAYS 
SOFT AND RESILIENT 
IN SPITE OF HEAT 


“Ankorite” #804 is the ideal packing to use against high 
pressure, superheated steam or for hot and dry gases. 


Its construction is something special: Pure asbestos, 
graphite plastic core having an outer jacket of closely 
braided high quality asbestos yarn reinforced with 


ITS USES: VALVE STEMS... THROTTLE VALVES...CONTROL VALVES...EXPANSION 
JOINTS ... FURNACE DOORS... AUTO CLAVES . . . AND MANY OTHER USES! 


Write today for full details. 


THE ANCHOR PACKING COMPANY 


PHILADELPHIA, PA. 
FACTORIES: MANHEIM, PA., ELKHART, IND., MONTREAL, CAN. 
BRANCH OFFICES 


GENERAL OFFICES: 


Boston, Massachusetts 
Buffalo, New York 
Chicago, Illinois 
Cleveland, Ohio 
Detroit, Michigan 

Los Angeles, California 


TO COMBAT HIGH PRESSURE 
SUPERHEATED STEAM OR HOT GASES 


St. Louis, Missouri 


Monel metal wire. It will stay soft against high pressure 
and high temperature. 


“Ankorite” #804 is furnished in spirals, coils and ring 
form—packing sizes %4'' up to 1%'’. Also in sets of die- 
formed conical shaped rings, where specifications permit. 


New Orleans, Lovisiana 
New York, New York 
Philadelphia, Pennsylvania 
Pittsburgh, Pennsylvania 
San Francisco, California 
Seattle, Washington 
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A STEAM GENERATOR WITH UNUSUAL ADAPTABILITY AND 
_ FLEXIBILITY = BURNS GAS OR OIL WITH EQUAL EFFICIENCY 


200 HP. Cleaver-Brooks Steam 
Generator equipped with gas-burner, 


if Get Guaranteed 80% Efficiency 
; with either Fuel with a 
Cleaver-Brooks Steam Generator 


Close-up of combi- 
nation burner for gas 
or oil. Oil burner 
shown in stand-by po- 
sition for quick change- 
over. 


— a steam generator equipped to burn the 
available fuel in your area—either oil or gas. Cleaver- 
Brooks offers all three: (1) Oil-fired models, (2) gas- 


fired models, and (3) models equipped with a combination foundations—fit under low headroom—flexible operation 
burner which permits alternate use of gas or oil, provid- to meet fluctuating loads. Fully meet all codes. 
, ing for a quick change-over from one fuel to the other. Investigate Cleaver-Brooks Steam Generators—there’s 
oe Equally important—you get Cleaver-Brooks’ guarantee a size to fit your needs—15 to 200 p.s.i., 15 to 500 HP. 
P of at least 80% efficiency from full load down to 30% 
ra of rating—with either gas or oil as fuel. CLEAVER-BROOKS COMPANY 
; And that’s not all—more advantages are gained using $32 E. KEEFE AVENUE « MILWAUKEE 12, WISCONSIN 
a a Cleaver-Brooks “packaged” steam generator. They 
give you clean, smokeless operation—eliminate fuel-ash 


handling—require no high or costly stacks—no special 


“Packaged STEAM GENERATORS 


BAVE SERVED INDUSTRY FOR MORE FHAN FEPTEEN YEARS 


WRITE on your business letterhead 
for free Steam Cost-Calculator —a 
ready-reference slide rule showing 
comparative steam cost when using 
oil, gas or coal as fuel. 
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CONDENSED DETAILS 


4 units capacity each approximately 
15,000 Ibs. per hr. at 160 Ib. 
pressure. Gas and oil fired with 
complete automatic combustion 
control. 


Other Construction Now 
in Progress: 
1. Complete power plant piping, 
El Centro Steam Plant. 


2. Design and construction wind 
tunnel job, California Technical 
Institute. 


3. Erection of three 825,000 Ib. 
per hr..steam generator, Bureau 
of Power and Light, Los Angeles. 


4. Design and construction Com- 
pressor Station, City of Long 
Beach, Calif. 


This Modern Plant 


Built by Specialists 


is a fine example of engineering 
correctly applied to steam generation 


As specialists in the design and construction of 
steam plants, compressor plants and process piping, 
the OFCCO organization offers a service based on 
competence and experience in meeting the needs 
of power users. 


INSTRUCTION CO.,INC. 
2650 CHERRY AVE. - PHONES: L.B. 4-8105 + L.A. NEVADA 6-1787 
LONG BEACH 6, CALIFORNIA 


Representatives of Union Iron ASME Authorized Pressure Piping 
Works Boilers Erectors and Boiler Assemblers 
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A Cottrell Precipitator 


Installed by Research Corporation 


WILL COLLECT OVER 


OF YOUR FLY ASH 


A Research Corporation Cottrell will effectively clean 
stack gases by removing over 95% of all the different 
size fly ash particles suspended in the gas. 


It will operate with a low draft loss, averaging only 
a few tenths of an inch of water across the Cottrell. 
The electrical power required for energizing the Cot- 
trell is extremely low, amounting to only .5 to 1.0 
KWH per 100,000 cubic feet of gas cleaned. 

The plus efficiency of Research-installed Cottrells 
is assured by Research's experience gained in over 35 
years and 1100 installations. This knowledge is es- 
sential to successful dust control, for every application 
presents its own peculiar problems. Each installation 
must be individually engineered. 

Research-Cottrells can be installed to furnish any 
degree of efficiency desired, and to handle any volume 
of boiler gas. Full information is presented in an in- 
teresting 28-page bulletin. Write for your copy today. 


Research Corporation Installations 


47 CARBON BLACK PLANTS 
200 METALLURGICAL INSTALLATIONS 
203 ACID PLANTS °* 34 PAPER MILLS 
262 DETARRING INSTALLATIONS 
195 POWER STATIONS 
71 STEEL PLANTS °* 95 OIL REFINERIES 
AND MISCELLANEOUS INSTALLATIONS 


RESEARCH 
CORPORATION 


405 Lexington Avenue, New Yerk 17, N.Y. 
122 South Michigan Avenue, Chicago 3, Illinois 
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Benjamin F. Shaw Company is qual- 
ified to pre-fabricate and erect piping 
—throughout the world. 


of? 


President 


KNOWN SINCE 1893 FOR HIGH-QUALITY PIPING PRE-FABRICATION AND INSTALLATION 
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Out of R/M laboratories has come a series of plastic packings that have 
proved particularly satisfactory in meeting special operating conditions. 


R/M No. 1840A, shown above, is typical of these packings and is recom- 
mended for rods, valve stems, centrifugal pump shafts, and similar appli- 
cations where temperature does not exceed 600° F. A related type is R/M 
No. 1840B, which contains a non-frictional metal. 


Where packing is exposed to gasoline, fuel oil and other petroleum prod- 
ucts, a third R/M plastic packing, No. 1840C, is widely used. 


These specialized plastic packings are typical of the R/M Packings avail- 
able to you through your authorized R/M distributor. For every special 


packing problem, and for your day-to-day packing needs, call your 
R/M distributor. 


RAYBESTOS-MANHATTAN, INC. 


ASBESTOS TEXTILE & PACKING DIVISION 


Manheim, Pa. + Bridgeport, Conn. « North Charleston, S. C. ¢ Passaic, N. J. 


We also manufacture a complete line of Asbestos Textiles, 
Friction Materials, and Industrial Rubber Products. 
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factor in boiler water con- 
ditioning and is the only 


means for adjustment and 


+ 


treatment. Blowdown and 
operating difficulties are 


avoided ifthe correct chem- 


in Your Own Boiler Plant 


ical balancesare maintained 
at all times. This is the 


function of control testing. 
A part of Dearborn engineering service is The Dearborn Service Engineer is pre- 


the recommendation ofthe correctly worked _ pared to discuss this phase of water treat- 
out test control procedure for your particu- ment with you. Call him or writeto us direct, 


lar plant. Test control is the most important and wewillseethathegets in touch with you. 


The Dearborn Engineer works with plant 
personnel. Carries his own equipment 
or uses yours for on-the-spot tests. 


THE Candee FOR OVER 60 YEARS 


ENGINEERING SERVICE AND WATER TREATMENT 


DEARBORN CHEMICAL COMPANY 
310 S. Michigan Ave., Chicago 4 807-15 Mateo St., Los Angeles 
205 E. 42nd St., New York 2454 Dundas St., West, Toronto 
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LUMNITE concrete 


simplifies construction 
of heat-resistant 
foundation with 
self-lined ash pit 


Buitt with heat-resistant 
LUMNITE concrete, this founda- 
tion supports boiler settings and 
stokers and eliminates need for 
separate lining in ash pits. The 
LUMNITE concrete withstands 
heat, corrosion and wear from 
ashes and cinders. 


Monolithic, one-piece construc- 
tion provides smooth surfaces 
without joints to wear ragged and 
tear out. The LUMNITE con- 


crete, made with an aggregate 
of crushed firebrick, needs no 
refractory lining. The concrete 
remains sound and strong under 
continuous soaking heat from the 
boiler—it is good for temperatures 
well above 2000° F. 


Fast construction, too, results 
from using LUMNITE—the rapid- 
hardening cement. Full load can 
be set on the foundation 24 hours 
after the concrete is placed. 


For further information, write to: 


Here’s the best and quickest con- 
crete for your boiler foundations, 
ash pits and many other power- 
plant jobs. Let us tell you how 
to use LUMNITE for flue and 
stack linings, coal-bunker linings, 
cinder catchers, overnight main- 
tenance. Write us for booklets 
and ask us about using LUMNITE 
concrete on your particular job. 


Lumnite Division 


UNIVERSAL ATLAS CEMENT COMPANY 


UNITED STATES 


SVEEt CORPORATION 


SUBSIDIARY 


135 EAST 42nd STREET * NEW YORK 17,N. Y. 


“THE THEATRE GUILD ON THE AIR’’— Sponsored by U, S. Steel Subsidiaries — Sunday Evenings— September to June—ABC Network 
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PIPING FABRICATORS 
AND CONTRACTORS 


MIDWEST 


PIPING & SUPPLY CO., INC. 


FIRST-HAND EXPERIENCE 
IN THE FIELD 


Helps Maintain the HIGH QUALITY 
of 


PRE-FABRICATED PIPING 


Midwest not only has a pipe fabricating organization of 
exceptional skill . . . it also has a Construction Department 
which has been erecting all kinds of piping for 48 years. 


As a result, our shops get continuous first-hand field reports 
on the erection of fabricated piping. Our Construction 
Department constantly keeps us mindful of the importance 
of accurate alignment, thorough cleaning, careful inspec- 
tion and testing of all bends, welded subassemblies, etc., 
before they leave the shops. 


This situation has been of immense value in maintaining 
the high quality of Midwest Piping. The Construction 
Department also is the source of countless suggestions for 
improvement in pressure piping. All Midwest customers 
benefit from the accumulation of these suggestions. 


Midwest, with four fabricating plants strategically located, 
has nationwide experience in satisfying the piping needs of 
all industries. You will always find it advantageous to use 
Midwest Pre-Fabricated Piping .. . either when purchased 
on the basis of materials only or piping completely installed. 


MIDWEST PIPING & SUPPLY CO., INC. 
MAIN OFFICE: 1450 SOUTH SECOND ST., ST. LOUIS 4, MO. 


Plants: St. Louis, Passaic, Los Angeles and South Boston @ Sales Offices: 
New York 7—30 Church St.e Chicago 3—79 West Monroe St. Los 
Angeles 33—520 Anderson St. @ Houston 2—229 Shell Bidg. 
Tulsa 3—533 Mayo Bldg. @ South Boston 27—427 First St, 


PIPING FABRICATORS AND CONTRACTORS 
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You can replace up to 316 sizes 
of these endless v-belts 


Just four reels of Veelos in your 

stockroom give you replacements 

for as many as 316 sizes of endless 

V-belts. Very likely you require less. One reel may 
give you a complete V-belt inventory. With Veelos, 
the link V-belt, any length belt is quickly uncoupled, 
made endless and installed. Belt replacements for any 
type drive are always immediately available. Standard 
reels hold 100 feet, save storage space. 


4 reels of Veelos 


Ease of installing Veelos provides 
substantial savings in installation 
time. On drives with fixed centers, 
it is installed without moving the motor or dis- 


mantling the machine. 


. . fits all 


standard grooves. Sales engineers in principal cities; 


Veelos is available in all standard sizes . 


350 Veelos distributors throughout the country. 


NEW CATALOG gives you all the facts about the important 
advantages of Veelos and supplies complete engineering data. 
Fully illustrated, it shows Veelos at work in industry after 
industry. Your copy sent on request. 


MANHEIM MANUFACTURING & BELTING COMPANY 


V-BELT | 


MANHEIM, PENNSYLVANIA 


VE-LOS isknown as VEELINK outside of the United States 


ADJUSTABLE TO ANY LENGTH + ADAPTABLE TO ANY DRIVE 
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Onryiug, Gluciag Heating 
COST LESS THE SARCO WAY 


In any industry where a lot of heat is used, there is one sure way 
to keep manufacturing costs down, particularly if you are in a 


business where quality as well as quantity counts. 


Lincoln Industries of Damascus, Va., manufacturers of quality 
furniture, is a typical example.From the initial dry kilns to end 
glueing, veneer dryers and the finishing rooms, lots of heat and 
reliable heat are the two essentials for efficient operation of 


this busy conveyor line plant. 


At every spot where condensate could back up and slow down 
production or cause rejects, a Sarco Steam Trap has been in- 
stalled. At every point where a Sarco trap can utilize more of 
the heat before the condensate is released, the well known 


Sarco No. 9 Thermostatic Trap is used. 


At the cost of a few rejects, production has actually been 
speeded up and because the steam is used more efficiently, the 


cost of fuel has gone down. 


Ask the Sarco Representative near you to look over your plant. 
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KILNS 


FLOAT- 
THERMOSTATIC 
TRAP 


DRYING 


SARCO COMPANY, 


ING. 
Represented in Principal Cities ; 
Empire State Building, New York 1, N.Y. 


SARCO CANADA, LTD. TORONTO 5S, ONTARIO. 
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cen: on good food everywhere ~ 


Accent, pure mono sodium glutamate, has the unique 
ability of bringing out natural food flavors without 
adding any flavor of its own. Although this vege- 
table product has long enhanced the exotic foods of 
the Far East, it has never before been produced in 
quantity sufficient to meet everydemand. Now, with 
volume production, America’s chefs and housewives 
can experience more flavor in favorite recipes with 
Accent. 


ON ENGINEERING 


This food processing plant at San Jose, California, having 
the largest production capacity in the mono sodium gluta- 
mate industry, was designed and constructed by Stone & 


Webster Engineering Corporation for 


International Minerals & Chemical 
Corporation. 


STONE & WEBSTER ENGINEERING CORPORATION 


A SUBSIDIARY OF STONE & WEBSTER, INC. 
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Exide Batteries in Diesel-powered equip- 
ment assure dependable cranking performance... in all 
weather ...in all climates. They’re built specifically to 
do even the toughest cranking jobs... with extra power 
and efficiency ... day after day ... year after year. 


Exide Batteries are cranking Diesel engines on trucks, 
buses, off-the-highway equipment, ships, railroad locomo- 
tives, in power plants and many other applications. For 
dependable performance, long life and ease of maintenance, 
specify Exide Batteries. 


BATTERIES 1888...Dependable Batteries for 60 Years...1948 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 32 ¢ Exide Batteries of Canada, Limited, Toronto 
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1948 brings the star 


LEIBFRIED 


PIPE SUPPORT 


Designed and standardized to meet modern engineer- 
ing requirements at less expense. 


Three model sizes cover total load range from 100 
to 5000 pounds, each size having travel range of 3” 


Easy selection of sizes from simple table. 
Low-priced and available immediately from stock. 


Easier and less costly to install properly, either as 
hangers or seats...no turnbuckles required. 


| Variability, i.e. change of supporting force per inch 
of vertical travel movement, never exceeds 25% and 
may be as low as 14%. 


Actual load, travel, variability and natural frequency — 
of vibration are all indicated instantly on scale plate IMMEDIATE 


for a given pipe position. 


DELIVERY 


“Cold”-load set is made in our shops, which setting, 
if desired, may be easily changed after installation. © 


Neat appearance and compact. "Red Top” makes it 
easier to spot in service. 


A few choice sales ter- 
ritories are available. 


Send for Catalog No. 316. 


CHL. LEIBFRIED 


Mfg. Corp. 
PIPE SUSPENSION DIVISION 
97-101 Guernsey St., 
BROOKLYN 22, N. Y. 
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HE Le Roi Company of Milwau- 
kee, Wisconsin, assures long life 
and minimum maintenance for their 
Airmaster Compressors by mounting 
the crankshaft on Timken tapered 
roller bearings. 


Timken bearings hold the crank- 
shaft in rigid alignment—free from 
deflection and end-play. They prevent 
wear on both the crankshaft and sur- 
rounding parts. 


Since Timken bearings are tapered 
in construction they carry any com- 
bination of radial and thrust loads. 


How Timken bearings help Le Roi 
Airmaster last longer, work better 


The line contact between rolls and 
races provides a wide area of bearing 
support, preventing shaft deflection 
and affording maximum load capacity. 


Timken bearings are manufactured 
to incredible precision. They retain 
that precision due to scientifically 
correct design and the finest material 
ever developed for tapered roller 
bearings—Timken fine alloy steel. 


Over the years, the dependable 
performance and continued advertis- 
ing of Timken bearings have made 
Timken-equipped products first 
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NOT JUST A BALL JUST A ROLLER 
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TIMKEN BEARING CAPACITY RATINGS 
INCREASED 25%. Since Timken bearings were 
re-rated some 15 years ago there has been such a 
further and constant improvement in quality that we 
are now able to announce a 25% increase in radial 
and thrust load carrying capacity. This may make 
possible the use of smaller bearings with savings in 
bearing cost, material cost and weight. Engineers 
will be able to utilize the advantages of Timken bear- 
ings in more applications than in the past. 


A new Timken Engineering Journal, now in prepara- 
tion, will give you complete capacity rating tabula- 
tions. For further assistance, write us today. 


THE TIMKEN TAPERED ROLLER 


BEARING TAKES RADIAL 


AND THRUST 


choice throughout industry. Timken 
bearings in your product add a valu- 
able sales feature. They build greater 
acceptance for your product among 
customers. When you specify tapered 
roller bearings for your product, 
specify ‘““Timken’’. And when buying 
new equipment, always look for the 
trade-mark ‘“Timken” on the bear- 
ings. The Timken Roller Bearing 
Company, Canton 6, Ohio. Cable 
address: ““TIMROSCO”. 


a v= = This symbol on a product means 
TIMKEN “~ BEARING ° 5 
EQUIPPED its bearings are the best. 


LOADS OR ANY COMBINATION 
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4 PACKING PROBLEMS 


A good practical prescription for packing 
troubles is to specify GARLock. The three rod 
packings illustrated are typical of the many 
fine quality-controlled packings in the GARLOCK 
line. Also specify GARLOcK gaskets and KLozuRE 
oil seals for long, dependable service. 

THE GARLOCK PACKING COMPANY 


PALMYRA, NEW YORK 
In Canada: The Garlock Packing Co. of Canada Ltd., Montreal, Que. 


GarLOock 777 Rubber and Duck Low Pressure Packing 


GarLock 90 Waterproof Hydraulic Flax Packing 
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Y E & E Tycol “Engineered Lubrication” 
performs better... BETTER... BETTER 


Tycol Engineered Lubrication performs better because: 


... T'ycol Engineered Lubrication supplies the scientific answer 
to every lubricating need in industry—from spindle oils for 
textile plants to roll neck greases for steel mills. 


. . . Tycol Engineered Lubrication boosts production by pro- 
moting efficient, smoother-running machine operation ... 


there’s a Tycol oil or grease “‘engineered”’ for your specific job. INDUSTRIAL 


LUBRICANTS 


. . . Tycol Engineered Lubrication slashes costs by prolonging 
equipment life, protecting it against wear and tear. . . repair 
bills and “down time” are invariably reduced. Pittsburgh ¢ Philadelphia 


Chicago ¢ Detroit Tulsa 
Let Tide Water Associated help you select the best lubricant for Cleveland * San Francisco 
your particular need. Write, wire or phone today to your nearest r ‘AT 
Tide Water Associated Office for full details. 


LUBRICATION — “ENGINEERED TO FIT THE JOB” 
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Guide for Selectin g , 
KENNEDY 


screwed Bonnet 


is desi 
This valve 
se 


PLUG.TypE DISC 
. Union Bonnet 
enewable Seat Ri 
extra wide seatin 

Ces of these eo 


300 Ib. Kenn = Ib. and 


them highly resistant 
drawing. The plug. 
disc design assures 
Niche. throttling control, 
pe alloy for discs 
i unus 
| UY FROM YOUR LOCAL 
bronze globe and angle B 
sa valves, the extensive 
Kennedy line also in- 
as cludes bronze gate and 
check valves, iron body 
} gate, globe, angle and j 
check valves, malleable 
fittings, and cast iron fitt f h d 
ianged fitcings and valves - pipe fittings - fire hydrants 
flanges. 


THE KENNEDY VALVE MFG. CO., ELMIRA, N. Y: 


Offices and Warehouses in Principal Cities Kv-169 
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It was a lucky day for me when I got the new Valdura Speci- 
fication Booklet—on heavy-duty painting. I found it so practi- 
cal, so easy to use, that it gave me valuable benefits when I 
selected the paints for renovating our plant. 

As a result, we saved many dollars on the job. But best of 
all, we’ll save many dollars every year on maintenance. This 
Valdura Specification Booklet shows the most serviceable 
paint to use for every kind of application in every industry. 

Gives All the Answers—This amazing Valdura booklet 
lists every kind of surface that needs paint for maintenance. 
It shows just which kind of primers and finish coats give the 
best results for each surface. There’s no chance of selecting 
the wrong paint. These recommendations are based on in- 
tensive research by Valdura’s laboratories and on proved 
results of many thousands successful applications. 


New Ready For 
10 Industries 


Institutions” 
Laundries 
rew 


ills 
Bottling Plants Paper Mi 


Power Plants 
Sewage Dispo 
Dairt 


ts 
Creameries Colleges, 
Churches, | public an pri- 


ols, 
Buildings—al 
vate buildings. 
Name and Title 


r Free Copy 


FREE Specification Booklet 


shows how to—Select Paint for best 
results on each surface ... Prevent 
over-ordering and underestimating 
needs. Lists Paint characteristics— 
as to acids, caustics, heat, abra- 


sion, moisture, etc. 


Send for Free Copy of 


Valdura Div., American-Marietta Co., 43 E. Ohio St., Chicago 11, Ill, Dept. L 


Send me immediately the free Valdura Chart for my plant that will show me how to save 
real dollars—to select the correct paint, cut maintenance costs, improve working conditions. 


Discovered This New Money Savin 
Way to Select Paints ! 


The Valdura Chart solved many other problems for me. It 
shows average coverage per gallon—so I knew exactly how 
much of each paint to order. It also shows the type and cor- 
rect amount of thinner required for every paint. These were 
big factors in helping me save dollars on the job—and in 
getting the most value for the firm’s money. The table show- 
ing product characteristics like moisture, abrasion, acid and 
caustic resistance, oil and heat was also a valuable help. 

Can Save You Money—Yes, it was a lucky day for me and 
for my firm when I discovered the new Valdura Chart on 
heavy-duty painting. No wonder I say, “Send for your free 
copy of this amazing chart. It shows you how to save on paint 
jobs and cut maintenance costs. It helps you select paints that 
look better, last longer and improve working conditions!” 
Mail the coupon now! 


Valdura Division 


AMERICAN-MARIETTA COMPANY 


43 E. Ohio Street, Chicago 11, Illinois 
“Paints that Endure” 


Money-Saving Chart. 


Send For You 


Industry. 


7 


Address. 


City and Zone_ 


State. 
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Standardize on 


CLARAGE 
...and You Profit 


in Several Important Ways 


Because: 


1. You can be certain of economical 
performance on all jobs... for Clarage 
equipment is consistently A-1. 


2. You can save time and money in 
upkeep. Your maintenance department 
need be thoroughly familiar with but 
ONE line of air handling and condi- 
tioning products. 


Be The Clarage application engineer 
in your vicinity gets to know your 
problems intimately, and as a result 
can often suggest installation economies 
decidedly worthwhile. 


Yes, it’s good business to call on 
Clarage’s complete facilities WHEN- 
EVER you require anything in our field. 


CLARAGE 


KALAMAZOO, MICHIGAN 
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* Central System ith High Efficiency 
Air Conditioning 


FAN COMPANY 


SALES APPLICATION OFFICES IN ALL PRINCIPAL CITIES 


_ 


Factory Heating 


Ventilating Fans 


Mechanical 
Draft Fans 


Multitherm Air 
Air Cleaning Canditioning Units 
with Air Washers 


ullitherms—ECONOMY ANSWER TO 


MANY AIR CONDITIONING PROBLEMS 


This Clarage unit is a complete conditioning plant. 
It cleans the air . . . cools and dehumidifies in 
summer .. . heats and humidifies in winter . . . 
supplies a circulation of conditioned air under fan 
pressure at all times. Easy and inexpensive to 
install . . . no building alterations required. 
May be suspended from ceiling, mounted on plat- 
form, or located on the floor. Sizes, 400 to 13,000 
c.f.m. Use two or more units on larger jobs. 
Engineered for precision results. Compact to save 
space. Get the facts on Clarage Multitherms ... 
ask for Bulletin 107. 
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Pick any of ten sizes. 


Reduce run-of-mine 


from 2” to Ys" minus with 


either low or high percentage 


of fines. Quickly adjustable. 
Teeth held in position by cen- 


trifugal force. Flexing principle 
permits them to swing away 
when contacting tramp iron. 


Catalog No. 706 
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Our No. 90081 


PHILADELPHIA ELECTRIC CO, 
WILLOW STATION 
PHILADELPHIA, PA. a 


prart 

ANICAL 


AMERICAN BLOWER CORPORATION 
DETROIT 32, MICHIGAN, U.S. A. 


fey 


pusTRIAL FANS MECHANICAL © 


Tags that tell story! 


The story: When a famous producer of Yes, and it’s further proof that American 
power re-orders Blower products maintain their popularity 
Fiy Asn Cottectors  Inpucep Drart Fans with old users while winning new users. 


Forceo Drarr Fans Frum Drives 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICH. 
: , CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONT. 
customer satisfaction. Division ot Amumcay & Standard Sanitary conronanion 


over all these years, it’s a sure sign of 


HS and Sirocco Fans for ST Fly Ash Precipitators— Type VS Gyrol Fluid a 


forced or induced draft especially for power Drive—for adjustable 
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in all types of power plants burning pulverized speed control of mechan- 
plants. fuel. ical draft fans. 
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is the only 


turbine oil that gets this 


Gulfcrest is the only turbine oil that’s Alchlor- 
processed.* This is an extra refining step. It makes 
Gulfcrest extra pure and extra efficient. 


In Cylinder 1 you see the oil that will become 
Gulfcrest. It has already gone through the usual 
steps used in refining other turbine oils—but has not 
yet been Alchlor-processed.* 


LUIBIRIGAT HON 


Gulf Oil Corporation 


Gulf Refining Company 


Division Sales Offices: Boston 
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New York 


In Cylinder 2 you see the part—approximately 15% 
—discarded by the Alchlor Process.* This is the part 
that, when allowed to remain in turbine oil, is most 
likely to oxidize, increase neutralization number, 
and form sludge, emulsifiers, and harraful acids. 


In Cylinder 3 you see the finished Gulfcrest—the in- 
comparably pure lubricating oil that gives out- 
standing performance and helps keep steam tur- 
bine systems clean indefinitely. To make it even 
finer, special inhibitors are added to it—they give it 
still greater stability and protect against corrosion. 


Call in a Gulf Lubrication Engineer today and ask 
him to recommend the proper grade of Gulfcrest Oil 
to meet the specific requirements of your turbines. 
Write, wire, or phone your nearest Gulf office. 


Philadelphia + Pittsburgh + Atlanta + New Orleans + Houston + Louisville * Toledo 
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Stem Nut 


Toothed Lock Washer TO AK 

Name Plate i i ° 1 

j 

! A GOOD VALVE ! 

Sure-Grip 

ure-Gri 

Handwheel E T T E 

| 

Stuffing Nut 

| 


_ Walworth has redesigned 
and improved its No. 95 | 
Quality Bronze Globe Valve. | 


Molded Packing 


Union Bonnet Ring 


150 pounds working steam pressure at 500F 


300 pounds cold water, oil, or gas. 
Can be repacked under pressure when fully opened. 


Bonnet 


The Walworth No. 95 Bronze Globe Valve has always been tops 
with piping men because they liked these features: Renewable 
composition disc; lock-on, slip-off disc holder; union bonnet con- 
struction; deep stuffing box; tough bronze body made of Compo- 
sition M (ASTM B61). 

Now Walworth has added these improvements: (1) New 
cylindrical disc holder that accurately guides the disc to the seat, 
regardless of the position in which you install the valve. (2) Newly 
designed, air-cooled, sure-grip handwheel that you can grab and 
turn, even when wearing greasy work gloves. It has a tapered 
square hole sized to gage to fit snugly on the finished square of the 
stem. (3) Toothed lock-washer to prevent the stem nut from 
becoming loose. (4) All parts have been redesigned to give maxi- 
mum service and strength. 

Walworth Quality Bronze Valves are available in Globe (No. 
95), Angle (No. 96), or Check (No. 97) types and in sizes from 
Y/, to 3 inches (check valves 14 to 2 inches). Ask your Walworth 
distributor to show you the improved Walworth No. 95 Bronze 
Valve, or write for further details. 


Disc Holder 


Composition Disc 


Disc Retaining Nut 


: 


walves and fittings 
60 EAST 42nd ST., NEW YORK 17, N. Y. 


DISTRIBUTORS IN PRINCIPAL 
CENTERS THREOUGHOUT THE WORLD 
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ROBINS CONVEYORS HELP SET NEW BULK MATERIALS-HANDLING RECORDS! 


Stretching down the 700-foot-long 
pier at Curtis Bay in Baltimore are 
these four Robins conveyors. 


Together they can load two ships 
at a time with 17,500 tons in less 
than 1 hour and 45 minutes. That’s 
10,000 tons an hour! No wonder this 
Robins installation has set new 
records for speed and efficiency! 


You can be sure of speed and effi- 
ciency when you use Robins Con- 
veyors to move coal, ore, limestone, 
etc. That’s because every Robins 
Conveyor is designed, engineered 
and built by a single source— Hewitt- 
Robins! It’s the only organization 
in the world that offers you a com- 
plete conveyor system . . . and takes 
full responsibility for all elements. 


You see, your Robins Conveyor is 
engineered with idlers, pulleys and 
drive built by Robins. You benefit 
by these three exclusive advantages 
of Robins Idlers: (1) One-Shot 
Lubrication—requires only half the 
time and only one walkway. (2) 
Triple-Grease Seal—seals grease in, 
locks dirt out. (3) Rigid Truss Con- 
struction—stronger than any other 
type of construction. 


The belting of your Robins Conveyor 
is built by Hewitt. The strong, 
durable cover of this belting is made 
of shock-absorbing rubber which 
withstands extreme gouging, tearing 
and abrasion . . . resists moisture 
and mildew. 


Little wonder then, that Robins Con- 
veyors can help you move your bulk 


materials more quickly . . . more 
economically! 


Find out how Robins Conveyors 
can help you do your job faster, 
better, cheaper. Write to Robins 
Conveyors Division, 270 Passaic 
Avenue, Passaic, New Jersey. 


ROBINS CONVEYORS Division HEWITT-ROBINS INCORPORATED 
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HOW WOULD YOU INSULATE 
THIS HOT LIQUID LINE? 


A 3” line running 100’ through a 75° F. 
roo:a carries a hot, viscous fluid at 225° F., 
flowing continuously at the rate of 40’ per 
minute. Temperature of the fluid at the de- 
livery end must not drop more than 5° F. 
How would you hold the proper tempera- 


ture in the line? 


Standard thick 85% Magnesia 


3-inch thick 85% Magnesia 


External heat source and Standard Thick 


Magnesia 


Here’s what the Armstrong engineer recommended: 


In industries where control cf 
process temperatures is vital to 
successful operation, insulation can 
be designed to help hold those 
temperatures accurately. Writing 
the specification that best meets 
the requirements of the job calls 
for careful study of all factors in- 
volved, as well as a thorough 
knowledge of just what insulation 
can do and its limitations. 

In the problem outlined above, 
with the liquid flowing through the 
pipe continuously, the Armstrong 
engineer calculated that 3” of 85% 
Magnesia would hold the tempera- 
ture to within the allowable 5° 


of 225° F., at the delivery end of 
the 100’ run of pipe. 

However, on jobs where pipe 
runs are long and flow is inter- 
mittent, no practical amount of in- 
sulation will prevent a viscous liq- 
uid from cooling and solidifying in 
the line. Under these conditions, an 
external heat source, such as charg- 
ing the line with a low voltage or 
running a steam tracer, should be 
used. These methods also need in- 
sulation to operate efficiently. 

Whether you need insulation to 
make a process work, or to cut 
heating or power costs, Armstrong 
engineers are well qualified to help 


yuu arrive at the right specifica- 
tion for the particular job. And the 
complete contract service for heat 
insulation offered by Armstrong 
also includes a full line of top qual- 
ity materials and sxilled workmen 
to apply them. 


FREE INSULATION CHART 


This chart lists types and thicknesses of 
insulation for temperatures from 300° 
below zero to 2800° F. 
Write today to Arm- 
strong Cork Company, 
Industrial Insulation 
Department, 7008 


Mapie  Ave., 
® Lancaster, 
Pennsylvania. 
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Water 
Treatment? 


for this?” 


THE BIRD-ARCHER 
8-POINT 
WATER TREATMENT 
SERVICE 


All or any part of this service 
is available to you 


1. Study of all available water 
sources 

2. Plant survey 

3. Laboratory Service for 
scientific analysis 

4. Development of treatment 
and control systems 

5. Instructing plant staff in 
the operation and control 
of the treatment system 

6. Furnishing properly pre- 
pared treatment materials 

7. Specifying any equipment 
necessary 

8. Regular check-ups by ser- 
vice engineers 
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The scissors grinder uses water to help 
him put an edge on his customer’s 
cutlery . . . and to soak his feet at 
night. Water Treatment will hardly 
help him, but... 


There are other uses to which water is 
put . . . important uses, such as indus- 
trial cooling and processing, and 

for generating power. That’s 
where Bird-Archer Water Treat- 
ment can help . . . for corrosion 

and scale can be costly. 


A difference in efficiency often means 
an importamt difference in operating 
costs . . . That’s where Bird-Archer 
Service proves its value. 


The Bird-Archer 8-point Service, born 

of 60 years of experience solving water 

treatment problems, will sharpen up effi- 
ciency, grind down operating 
costs, and stretch the life of water 
and steam handling equipment. 
Ask to have a Bird-Archer repre- 
sentative furnish full details. 


-ARCHER 


THE BIRD-ARCHER COMPANY, 400 MADISON AVE., NEW YORK 17, N. Y. 


Philadelphia, Pennsylvania e¢ Chicago, Illinois « Montreal, Canada 
CALDERAS Y ACCESORIOS, S. A. AMSTERDAM 291, MEXICO, D. F. 
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1)" & ELECTRO-HYDRAULIC DRIVE—self-containe iron or other foreign materials 
of oil. Com letely sareguarded against breaka coal Teeds from mi 
| ina bath of oil. no gears, ratchets, sheer pins, etc. Any number of coal feeds f a 
Al ions cover the entire hopper bottom. They operate in alterr nd 
usher sections cover the entire hopper. boddard bn 
the ste pusher design, se pusner d, two sections are rec backwara 
irections that 1S while two sections > distributors and assuring no 
3) “F & INCREMENTAL CONTROL VALVE—regulates ope | feeding mechanism, the regulating action 
ite. Illustrated Bulletin No. 1301. 
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Equation for economy | 
cost= price + maintenance 


‘Recommended Reading: 
W-S Bulletin A-3,ed.12 


Right Professor. THE MAJOR COST OF A FITTING 
IS THE COST OF ITS REPLACEMENT. And the life of one 
forged steel fitting is many times greater than that 
of any other fitting. That’s why W-S forged steel fittings 
cost less in the long run, for any industrial service. 


If someone in the class asks why, show him 
photomicrographs of etched forged steel sections. 
He'll see compact metal structure which resists 
vibration-fatigue and corrosion. He’ll see uniform 
grain, free of cracks and pockets. 


Tell him, too, they’re smaller and lighter, size for size 
and service for service, than most cast types having only 
a fraction of their pressure rating. 


Available? PDQ from W-S distributors in all 
principal cities, 


ROSELLE, NEW JERSEY 


Designers and Manufacturers of Forged Steel Fittings, Valves, Wire Rope 
Shears, Hand Pumps, Jacks, Pipe Benders and Hydraulic Equipment 
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CARBON STEEL 
Low Sulphur, Low Phosphor 
High Tensile, High Weldability 
ALLOYS 
Stainless types 304—316—347 
Chrome Moly—Carbon Moly— 
Chrome Carbon Moly—Monel 
Special alloys for Low Temperatures 


SOLD THROUGH LEADING DISTRIBUTORS 
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JOY WG-9 
HEAVY DUTY 
COMPRESSOR 


SIZES 
20 70 180 


153 70 22 CFM. 


Because of its smooth running characteristics 
and the small base area of the rugged semi- 


despite this small space requirement, the WG-9 
is built for heavy duty, continuous, 24 hour a 


steel frame, only a small block-type foundation 
is needed, making the Joy WG-9 an ideal 
installation.where space is at a premium. Yet, 


day service, and incorporates such features 
as full force-feed lubrication, anti-friction main 
bearings and long-life “Dual Cushion” valves. 


CYLINDER LINERS REPLACEABLE ON THE JOB 


SULLIVAN DIVISION 


JOY MANUFACTURING co. 


GENERAL OFFICES: HENRY W. OLIVER BUILDING, PITTSBURGH 22, PA. 


W4&D 11-1309 
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COPPER ALLOY BULLETIN 


MARINE AND POWER EDITION 


REPORTING NEWS AND TECHNICAL DEVELOPMENTS OF COPPER AND COPPER-BASE ALLOYS 


Prepared by Bridgeport Brass Company 


Hiecdquarters for BRASS, BRONZE, and COPPER 


Lengthening Tube Life in Power 
Plant Auxiliary Equipment 


Power plant engineers are under con- 
stant pressure on the one hand for ever- 
increasing output, and on the other for 
lowest possible cost. Many years ago, tur- 
bines and auxiliary equipment were, in 
most cases, seldom under more than par- 
tial load. Today it is taken for granted that 
equipment will be operated at full capac- 
ity. Where surface condensers formerly 
were operated for about two days continu- 
ously with one day off, they now operate 
for long periods without interruption. 


The drive for greater efficiency is re- 
flected, for example, by the conservation 
of all possible heat through such proce- 
dures as the use of condensate to remove 
heat from hydrogen and turbine oil (the 
condensate later being added to boiler 
feed water); boiler blowdown heat ex- 
changers to utilize heat from water to be 
discarded; vent condensers to utilize the 
heat from waste gases; and others. 


Most operators realize the important 
part that auxiliary equipment plays in 
maintaining profitable operations through- 
out the plant. 

Where there is no severe corrosion 
problem, the tubing used in such equip- 
ment gives satisfactory service for many 
years. However, in some cases auxiliary 
equipment is subjected to corrosive con- 
ditions ranging from somewhat severe to 
extremely severe, and here, use of the most 
suitable tubing alloy will obviously result 
in the greatest efficiency and longer life. 


Lube Oil Coolers 


In most cases, lubrication oil coolers 


and turbine oil coolers present no serious 
corrosion problems. There is little trouble 
from the oil side, and, where clean, fresh 
cooling water is used, standard condenser 
tube alloys such as Admiralty, Muntz 
Metal, Red Brass and Copper give years 
of satisfactory service. This also applies 
where condensate is used to cool lubricat- 
ing oil. However, where sea water is used, 
more corrosion-resistant alloys, such as 
Aluminum Brass, Duronze IV (arsenical 
aluminum bronze), and 70-30 Cupro 
Nickel have given good service. Selection 
of the alloy depends upon the water con- 
ditions involved. 


After Coolers 


In some cases the desirability of using 
more corrosion-resistant tubing in after 
coolers may be overlooked. These units, 
which cool the air bled out of the con- 
denser from the steam side, utilize cooling 
water from the same source as the con- 
densers. The compositions of the gases on 
the outside of the tubes is often another 
factor to be reckoned with. It is, of course, 
necessary for after coolers to operate at 
top efficiency and maintain a high rate of 
heat transfer in order to handle as great a 
volume of air as possible. Such alloys as 
Admiralty, Aluminum Brass, Duronze IV 
(arsenical aluminum bronze) and 70-30 
Cupro Nickel have been successfully used 
in this application. 


Generally speaking, the same tubing al- 
loy which gives satisfactory service in the 
condenser should also stand up well in the 
after cooler. 


Lubricating Oil Cooler—Courtesy Graham Manufacturing Co., Inc. 


BRIDGEPORT 


BRIDGEPORT BRASS 


COMPANY, 


BRIDGEPORT 2, CONN. 


Evaporators 


Tubing used in these units, which re- 
move objectionable dissolved and _ sus- 
pended solids from incoming feed water, 
must be able to withstand the action of 
salt-laden water (in the case of sea water) 
on one side and steam on the other side of 
the tubes. For salt water, 70-30 Cupro 
Nickel has been used in increasing quan- 
tities and Duronze IV (arsenical aluminum 
bronze) appears to have great promise. 

For evaporating fresh water, Copper, 
Admiralty, Red Brass and Muntz Metal 
are standing up satisfactorily. Selection 
and maintenance of evaporator tubing is 
discussed in the February, 1948, Copper 
Alloy Bulletin. 


Feed Water Heaters | 


Despite the fact that boiler feed water 
does not present too much of a corrosion 
problem for copper and copper-base al- 
loys, there are other factors to be consid- 
ered, such as the wide range of pressures 
and temperatures and accelerated corro- 
sion due to steam impingement and vibra- 
tion. 70-30 Cupro Nickel, Admiralty, 
Muntz and Copper Tubing are used, de- 
pending upon operating conditions. See 
Copper Alloy Bulletin, April, 1948. 


Vent Condensers 


Tubing in vent condensers is subjected 
to extremely severe corrosive conditions. 
As steam is bled off from one of the later 
stages in the turbine and into the deaera- 
tor, various gases rise into the vent con- 
denser. The feed water which is being 
heated by these gases and is flowing on the 
inside of the tubes presents no serious cor- 
rosion problem. Red Brass, Muntz and 
Admiralty are generally satisfactory. How- 
ever, where corrosion on the gas side is 
exceptionally severe, Duplex Tubing with 
aluminum or stainless steel to the gas side 
and a copper-base alloy to the water side 
is under consideration. 


Analyze Corrosion Problems 


It will pay power plant operators to give 
their auxiliary equipment the benefit of a 
searching examination and careful peri- 
odic inspection to determine what corro- 
sive conditions are involved, just as is done 
for main condensers. Such units have an 
importance out of proportion to their 
small size, since a breakdown may result 
in costly shutdowns. Bridgeport’s labora- 
tory will gladly help along those lines and 
try to determine which of the tubing al- 
loys will give the best service. 

Contact the nearest Bridgeport office for 
information regarding laboratory service 
and write for Bridgeport’s 120-page Con- 
denser Tube Manual. It is full of valuable 
information about condenser tubing, ways 
of increasing tube life, methods of install- 
ing, corrosion data and specifications. 


BRASS 


ESTABLISHED 1865 


Mills at Bridgeport, Connecticut, and indionapolis, Indiana « In Canada: Noranda Copper and Brass Limited, Montreal 


POWER ® August 1948 


J 
; 
3 
4 
ese 
227 


SAFETY 


SS 


TO PREVENT 
VIBRATION CURING 


FELO 


Sectional elevation of a 
Lummus Power Plant Evaporator 


adequately designed— 


for operation and maintenance 


Pure water from any raw or salt water supply 


Lummus experience . . . in designing and fabricat- | lems and equipment design to meet individual 
ing power plant evaporators to meet individual power plant conditions. May we give you further 
requirements . . . is your guarantee of a dependable information? 

supply of pure water from any raw or salt water 


Full-efficiency operation is assured by a soundly Heat Exchanger Division 
based design that provides adequate vapor separa- 259 West 14th Street, New York 11, N. Y. 
tors and liberal, properly balanced disengaging 
areas. Easy maintenance is assured by a practical 
understanding of field conditions. All connections 
are readily accessible and do not require disas- 
sembly within the unit to remove the tube bundle. 


Atlanta Boston Chicago Cleveland Corpus Christi 
Detroit Houston Fort Worth Philadelphia Pittsburgh 
Lummus engineering service is always availabl Reshester - St. Gan 

ab Buenos Aires Honolulu + Manila San Juan, P. R. 


for the study of specific heat exchanger prob- 


LOOK TO LUMMUS FOR: Heat Exchangers e Process Condensers @ Reboilers e Steam Generators e Steam Jet Refrigeration 
Steam Surface Condensers e¢ Barometric Condensers ¢ Steam Jet Air Ejectors e Evaporators e Boiler Blowdown Heat Exchangers 
Fuel Oil Heaters Lubricating Oil Coolers Pipe Line Coolers e Feed Water Heaters e Jacket Water Coolers 


228 POWER @ August 


4 
— as 
N 
\ 
conn 
) 
be 


RIC-WIL tile and Cast fron 
CONDUIT SYSTEMS 


for underground insulated piping 


Ric-wiL Standard Tile, Super Tile and Cast Iron Conduit 
Systems for steam, hot water, and oil distribution are. 
designed so that all three types are interchangeable 

—an exclusive feature that permits any combination 
required to meet varied ground load conditions. 


These Ric-wiL Systems meet every requirement for 
maximum protection and efficient insulation of under- 
ground pipe lines. Ric-wiL interlocking design 

and construction assure high strength, 
permanent alignment and extraordinary tightness 
in a thermally efficient conduit which can be 
quickly and economically installed. 


Standard Tile—for all normal 
ground load conditions. 


Non-settling base drain provides drainage in addition to 
supporting conduit and pipes. 


Correctly-engineered roller-type pipe supports carry the weight 


Super Tile—for use under of the piping on the base drain. 


highways and heavy traffic. Tile conduit is scored for easy splitting and re-sealing after 
pipe and insulation are installed. 


Various types of insviation available for hand packing around 
pipes in conduit. 


ar 


Cast tren—for use under of lene Ric-wiL COMPANY » CLEVELAND, OHIO 
near railroad tracks. 


CABLE ADDRESS: RICWIL, BENTLEY'S CODE 


For full information and specifications, Form 4704, write The Ric-wil Co., Cleveland, Ohio, Dept. 588 
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where space 
is limited... 


The flexibility of a P.P.& E. Corru- 
gated Tangent is much greater than a 
straight pipe of equal length, diameter, 
and wall thickness. This inherent 
flexibility minimizes stresses result- 
ing from thermal] expansion, and re- 
duces end reaction against equipment. 

Corrugated tangents can be pre- 
fabricated by-us in any practical de- 
sign. Used alone, or together with 
P.P.&E. Creased Bends, they 
make practicable the instal- 
lation of a complex system 
where space is at a premium. 


AND EQUIPMENT COMPANY 


; 
| 
1 
: 
| | 
i 
iti} 
525 Market Street, Son Francisco Heights Stote jan foe 
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SALES OFFICES: Atlanta « Boston ¢ Charlotte, 
N. C. ¢ Chicago ¢ Cincinnati « Denver ¢ Detroit 
¢ Houston e Indianapolis « Kansas City ¢ Los 
Angeles « Milwaukee ¢ New York City ¢ Peoria, III. 
¢ Pittsburgh e Saginaw ¢ San Francisco ¢ San Jose, 
Calif. Seattle St. Louis Tulsa, Okla. 
Mexico City, Mexico. 


This Wickes 4-Drum Boiler con: 


tributes its high efficiency to 


the manufacture of quality paper 

board at the River Raisin Paper Co., 

Monroe, Michigan. It is a unit in 

the power generating system designed 

and coordinated by Cummins & Barnard, Inc., 
Consulting Engineers, Ann Arbor, Michigan. Spe- 
cifications include 180,000 lb. steam per hour capacity, 
design pressure 700 psi, and total temperature 750° F. 
We build and design boilers of all types up to 250,000 
Ib. steam per hour and 850 psi, and are always glad to 
cooperate with engineers in the development of equip- 


ment for specific projects. 


THE WICKES BOILER CO. 


DIVISION OF THE WICKES CORPORATION © SAGINAW, MICHIGAN 
RECOGNIZED QUALITY SINCE 1854 
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Cost 
Postpaid 


1. HANDLING CONDENSATE — 16- 
page section on fundamentals of han- 
dling condensate from heating and 
process. Includes material on equip- 
ment for venting, trapping and sepa- 
rating, well illustrated with charts and 
20c 


. HIGH- TEMPERATURE METALS— 
- 16 pages reviewing for power engineers 
the basic properties of metals and al- 
loys, the effects of temperature, the 
development of the new “super alloys” 
and the problems of designing equip- 


ment for high temperature service. . . .20¢ 


3. HYDRAULIC DRIVES — Descriptive 
article on construction, operation, and 
characteristics of hydraulic couplings, 
torque converters and variable-speed 


15e 


4. GAS TURBINES—20 pages covering 
operating principles, plant hookups, 
performance charts, construction de- 


tails, applications. Complete and up to 


eee eee eee eevee ee ee 


. INDUSTRIAL POWER CLUTCHES 
—16-page special section describes ap- 
plications, construction, operation, and 


characteristics of manually and auto- 


Jor Your 
ENGINEERING REFERENCE FILE 


POWER offers the following reprints of special editorial sections, covering subjects of vital 
importance to power men everywhere. Use the coupon below to order those you want. 


6. MODERN DIESEL ENGINES—50 


Cost 
Postpaid 


matically applied power takeoffs, line- 


shaft clutches and clutch couplings, in- 


cluding magnetic and hydraulic drives .20c 


Years of Progress. 32 pages. Explains 


how diesels work, auxiliaries, construc- 


tion, inlet air, gas, supercharging, injec- 


tion, lubrication, etc................ 50¢ 


POWER- TRANSMISSION BELTS — 


16-page handbook covers the various 


kinds of belts. tells how to select. install 


and maintain them. Profusely illus- 
trated with data charts and tables... .20c 


. ENERGY-LOAD CURVES — 4-page 


article gives curves and charts to esti- 


mate plant loads and operating costs. 


Valuable time saver................ 10¢ 


MAIL THIS COUPON 


Editor, POWER, 330 West 42nd Street. New York, 
18, N. Y. 


Please send me......:. copies each of the reprints 
represented by the number circled below. I enclose 
check ( ), money order ( ) for$............ 
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808 Pages on: 


fans 
®@ air flow 
sound laws 
®@ air properties 
© air conditioning 
@ humidity 
@ heat 


@ heat transmission 


@ drying 


cooling 


@ and a wealth 
of other up-to- 
date air - engi- 
neering facts: 


Fifth Edition 
FAN 


It's an enlarged, up-to-date 5th edition of the famous handbook $600 
edited first in 1914 by Dr. Willis H. Carrier, then Chief Engineer - 
of Buffalo Forge Company. As previously, this 5th edition is edited Post Paid 
by Richard D. Madison, who is widely and favorably known in the heating and 
ventilating field. It covers thoroughly and authoritatively major phases of fan 
design, air handling and air conditioning. Many topics such as air-flow, sound, dust 
collection, and material handling have been amplified so that this 5th edition pocket 
size (43” x 63’) $6.00 per copy is more than ever a necessity for the man concerned 
with the movement and distribution of air or gases. 


488 BROADWAY BUFFALO, N. Y. 


Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 
Branch Offices in all Principal Cities 
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2-DRUM WATER WALL BOILER 


SHIPPED 
BUILT-UP 
IN SIZES TO 
300 H.P. 


Clean, Quiet, Circulating Water 
Taken From Top Drum 


ACKED by a long experience gained in the 
manufacture of over 500,000 H.P. of Erie City 
2-drum water tube boilers and of thousands of 
complete built-up boiler units, Erie City has in- 


corporated side wall water cooling as an integral 


part of a low headroom 2-drum boiler. Outstand- 
ing of many features, is the method of obtaining for each 2 Riser Tubes 


a ring flow circulation, in each side wall element. — 


A downcomer tube is provided for each pair of 


radiant (riser) tubes in the side wall, which, with 


two front wall downcomers assure an ample 


supply of clean circulating water in the water 


walls at all times. Insulation between riser and 


downcomer tubes keeps water at lower temperature 


in the downcomers while heat is rapidly removed 


from refractory through risers. Write for VL 


bulletin that clearly describes and illustrates 


Shop assembled and shipped as a unit 
this and many other features. in sizes to 300 H. P. 


COMPLETE STEAM POWER PLANT EQUIPMENT 


: Complete Steam Generators @ Type C3-Drum Boilers @ Type VL 2-Drum Boilers 
= @ The “Economic” Boiler with or without Water Walls @ Welded H. R. T. 
= Boilers @ Welded Steel Heating Boilers @ Coal Pulverizers @ Underfeed 
= Stokers and Welded Pressure Vessels for the Process Industries. 


ERIE Cl 
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YEW ENGLAND MUTUAL LIFE 


holds down overhead costs with 
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Insulation 


(Below) 
h K&M Insulatin 


85% Maan 
tanks insulate 


Home Office of New 
England Mutual Life 
Insurance Company, 
Boston, Massachusetts. 


MAGNESIA INSULATION 


This imposing home office 
of the New England Mutual Life 
Insurance Company, Boston, is 
supplied with heat from a central 
heating plant. 


The steam pipes are insulated with 
K&M “Featherweight” 85% Mag- 
nesia with the net result that heat 
losses are reduced to a minimum. 


“Featherweight” 85% Magnesia 
insulation, first manufactured by 
K&M 62 years ago, combines the 
high insulating properties of basic 
Carbonate of Magnesia with 
Asbestos Fibre as a binding agent, 
forming a featherlight, fireproof, 
efficient insulating material. 


K&M Distributors, located strategi- 
cally throughout the country, are 
experts on the application of K&M 
insulation materials... and can 
point the way to savings for you. 
Write us for further information. 


Nature made Asbestos... 


Keasbey & Mattison Company has made it serve 
mankind since 1873. 


KREASBEY & MATTISON 


COMPANY AMBLER e PENNSYLVANIA 
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OPPES 


FEEDWATER 
HEATERS 


Deaerating 


and 


Non-Deaerating 


Write for Bulletin 
The Hoppes Mfg. Co., Inc. 


Established 1881 
SPRINGFIELD 


L-578 SERIES 
IMMERSION THERMOSTATS 


3-LOCK SCREW WELL 


8 FEATURES a, 


1. ACCURATE AND POSITIVE IN ACTION. 
The result of design-simplicity. 

2. VISUAL LEVELING INDICATOR. 

3. COMPLETE SELECTION OF TEMPER- 
ATURE RANGES AND SWITCH COM- 
BINATIONS. Models to meet every 
requirement. 

4. FAST REACTION TO LIQUID TEMPER- Ps ctl: 
ATURE CHANGE. Two-inch well pro- PLATE 
vides large heat-exchange area for 
direct and proximity contact with 
temperature-sensitive element. 

5. CLOSE TEMPERATURE DIFFERENTIAL. Approximately 10°F. in most in- 
stallation conditions. 

6. TEMPERATURE SETTING EASILY CHANGED. Just one external adjustment 
screw to turn. 

7. AMPLE CURRENT CAPACITY FOR USE IN ALL STANDING CONTROL SYSTEMS. 
Up to 15 Amp. switch rating. 

8. MERCURY TYPE SWITCH. Dust-proof, tamper-proof, impervious to cor- 

rosive atmospheric conditions and “pitting” characteristics. 


FOR COMPLETE SPECIFICATIONS REQUEST BULLETIN SDL-32R-2. 


GENERAL CONTROLS 


801 ALLEN AVENUE eC GLENDALE 1, CALIF. 


of Automatic Prasiore, Tamparature and Glow Controls 
BRANCH OFFICES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 


WASTE 
EXHAUST HEAT 
MAKES STEAM 


HOT WATER 


MAXIM 


HEAT RECOVERY 
SILENCER 


Wherever Diesel or gas engines are used, an 
important dollars and cents amount of heat goes 
out the exhaust pipe, totally wasted. This heat 
transformed into steam or hot water by Maxim 
Heat Recovery Silencers could be used for 
heating or processing operations — without any 
added fuel cost. 


Maxim Heat Recovery Silencers provide all- 
important silencing (and spark arresting where 
necessary), but in addition they enable you to 
put your exhaust heat to work ... make more 
efficient use of the fuel you buy. 


Sturdily constructed for heavy service, they can 
run wet or dry without harm — steaming rate 
can be automaticalty controlled. For greater 
operating efficiency investigate Maxim Heat 
Recovery Silencers. 


THIS STORY MAY SAVE YOU MONEY 


Send for our new 
Heat Recovery Bulletin WH-101 


THE MAXIM SILENCER CO. 
92 HOMESTEAD AVE. 
HARTFORD 1, CONNECTICUT 
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119 monufacturers’ catalogs totalling 884 cata- 
log pages instantly accessible in the 1948 
Sweet's File for Power Plants. 


4, 


There, right in your office, you will find up-to- 
date, useful and comprehensive information on 
forms, characteristics, performance and use of 
eo wide range of materials, equipments and 


Oc) 


services. 


Manufacturers’ catalogs in Sweet's File are in- 
dexed by company name, by product and by 
trade name, so that you can find the informa- 
tion you want instantly—whenever you need it. 


SAVE TIME — SAVE TROUBLE 
LOOK IT UP IN SWEET’S.... 


Sweet's is always working to build a bigger and 
better file of manufacturers’ catalogs so that 
buyers and sellers can get together faster and 
at lower cost. If you would like other manufac- 
turers to include catalogs on their products in 
your Sweet's File, please send us their names. 


If Sweet's File for Power Plants is not available 
in your office, please address request for appli- 
cation to: 


Sweet's Catalog Service | 
Distribution Dept. 
119 West 40 St., New York 18, N. ¥. 


Save time and money 
with these outstanding 


See them 
10 days FREE 


SUPERCHARGING THE INTERNAL 
COMBUSTION ENGINE 


By E. T. VINCENT, Consulting Engineer, 
Continental Aviation and Engineering Corp. 
315 pages, 167 illustrations, $5.00 


This helpful new book discusses the fundamental theory of superchargers 
and turbo-superchargers, with direct reference to gasoline, oil and diesel 
engines. It explains their effects on engine cycles, power outputs, and 
thermal efficiencies . . . provides the practicing engineer with design 
data for centrifugal compressors and turbo-superchargers . . . _ brings 
you down-to-earth descriptions of constant and variable speed drives, a 
method of estimating engine cycles, a review of thermodynamics applicable 
to superchargers, etc. 


FLUID MECHANICS 
OF TURBOMACHINERY 


By GEORGE F. WISLICENUS, Compressor Research Engineer; 
formerly with Worthington Pump and Machinery Corp. 
613 pages, 258 illustrations, 4 large diagrams, $7.50 


A practical guide that shows you how to achieve better results in solving 
flow problems in the design of centrifugal pumps and compressors — 
turbines — propellers — hydraulic transmissions and couplings. It enables 
you to mele the principles of fluid mechanics to hydrodynamic machine 
design, thus establishing a sound theoretical basis for your calculations. 


STEAM POWER STATIONS . 


By GUSTAF A. GAFFERT, Mechanical Engineer and Partner, 
Sargent and Lundy, Chicago. 
Third. edition, 613 pages, 400 figures, 44 tables, $5.50 


Here are clear descriptions of steam power plant machinery from the 
standpoint of construction of the various types of equipment — their per- 
formance characteristics — economics — integration in the complete plant. 
This handbook provides engineering data on the design of equipment — 
valuable information on problems of selection of equipment suitable for 
various purposes. 


APPLIED MATHEMATICS FOR 
ENGINEERS AND PHYSICISTS 


“By LOUIS A. PIPES, Associate Professor of Engineering, 
University of California. 618 pages, 187 illustrations, $5.50 
This book demonstrates the application of higher mathematics in solving 
hundreds of technical problems in the fields of civil, electrical and mechan- 


ical engineering. It offers a new approach to applied mathematics for 
engineers and physicists by highlighting important techniques applicable 


to various fields such as wave motion, heat conduction, etc. 


McGRAW- HILL 
FREE EXAMINATION COUPON 


McGRAW-HILL BOOK CO., 330 W. 42nd St., N. Y. C. 18 


Send me the books checked below for 10 days’ examination on approval. In 10 
days I will send remittance, plus a few cents postage, or return the books post- 
paid. (Postage paid on cash orders.) 

© Vincent—Supercharging the Internal Combustion Engine, $5.00 
0 Wislicenus—Fluid Mechanics of Turbomachinery, $7.50 

0 Gaffert—Steam Power Stations, $5.50 

©) Pipes—Applied Mathematics for Engineers and Physicists, $5.50 


Position 
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The wear that isn’t there 


HEN you pump coal through a pip- 
ing system, you really get friction 
that can wear out pipe connections in jig 
time. So—Tube-Turn welding fittings are 
used in the piping on Sims-Pettibone unit 
pulverizers for firing furnaces and boilers. 


Says Mr. W. W. Pettibone: ‘Some of 
these jobs have been in use for over ten 
years, yet the Tube-Turn welding fittings 
have withstood the wear of pulverized coal 
very well. ... Very few have been replaced 
in less than ten years’ service. . . . Prior to 
adopting Tube-Turn welding fittings, we 
welded small sections of pipe . . . giving us 
a sort of stove bend. .. . They were ex- 
pensive to make and offered much more 
friction.” 


The strength, leakproof permanence 
and smooth flow made possible with 
Tube-Turn welding fittings spell long 
life and safety for any kind of power 
piping. Tube-Turn welding fittings are 
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manufactured in a wide range of types, 
sizes, metals and alloys, to meet any 
power piping problem. 

Your nearby Tube Turns distributor 
carries a large stock. For good service 
in good connections, specify ‘““Tube-Turn’’. 


TUBE TURNS, INC 
236 E. Broadway, Dept. A., Louisville 1, Ky. 


District Offices at New York, Phiadelphia, Pittsburgh, 
Detroit, Chicago, Houston, Tulsa, San Francisco, Los Angeles 


Write for copy of re- 
search paper presented 
before A.S.M.E. — “Fa- 
tigue Tests of Welding 
Elbows and Comparable 
Bends”. 


Sims-Pettibone coal pulverizer 


By 
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does not wear out 


why throw away 


LEADERS IN AMERICAN 
INDUSTRIES RE-REFINE 


RAILROADS FLEET 
PUBLIC OPERATORS 


UTILITIES = 


INDUSTRIAL AIR 
PLANTS TRANSPORTATION 


Re-refining with Retrol* fully restores used oils 
(often discarded) to excellent quality in one com- 
plete, economical process. This fact has been proven 
by engineers in leading industries and in transpor- 
tation companies, wherever oils are used. 


4 

what Is 

Retrol? adsorbent manufactured 
specifically for the re-refin- 


ing, decolorizing, purifying and filtering of used oils. 
Re-refining with Retrol does the entire money- 

saving job — using proven petroleum refinery prin- 

ciples — distillation, adsorption and filtration. 

Send for free booklet —“American Irdustry Speaks.’ 


Retrol is a highly activated 


Re-refine with 


FILTROL CORPORATION 
634 South Spring Street 
los Angeles 14, California 


Please send me your book entitled ‘‘American Industry Speaks.’ 


a 
Nome of Individual Title 8 


Addr 
City. Zone State 
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here... 
NEWS... 


WORTH 
STOPPING TO SEE! 


Maybe Industry doesn’t maintain 
show windows on Fifth Avenue or 
State Street or Wilshire Boulevard 
like America’s great department 
stores. But your industry has 
a mighty effective show window... 
and this is it ... this magazine. 
In these advertising pages 
alert manufacturers show their 
wares. Here you will find 
up-to-the-minute news about 
products and services designed to 
help you do your job better, 
quicker, and cheaper. 
To be well-informed about the 
latest developments in your 

business, your. industry ... 

and to stay well-informed... 

read all the ads too. 


McGRAW-HILL 
PUBLICATIONS 
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SERVICE WATER INLET AND OUTLET 


KIND 


The B & G Type “WU” Instantaneous Water Heater 
(water to water heat transfer) is equipped with a 
B & G Booster which pumps boiler water through 
the properly baflled shell, thereby greatly increas- 
ing the capacity of the Heater. Large volumes of 


ve . a 


PRODUCES MORE HOT WATER . . . CONTROLS TEMPERATURE 


trolling service water temperature. A hot water 
control, installed in the hot service water supply 
line, starts the Booster whenever service water 
temperature goes below the desired degree. The 
Booster pumps boiler water through the shell of 


hot water are produced by an amazingly small unit. the Heater until service water is again at the correct 

temperature. 
Slashes material and labor cost! 

Because of pumped circulation, the connecting pipes 

and fittings are radically reduced in size. Hence, 

material cost is trimmed to the bone and cutting 

and threading can be done on the job. No storage 

tank needed—another substantial saving. 


Write for capacity and dimension data. 


Controls service water temperature! 
The Booster also provides a means of closely con- 


B & G REFRIGERATION COMPONENTS 
B & G SERIES 1522 


CENTRIFUGAL PUMP B & G manufactures a complete line 
illustrated is the Series CRF Con en- 
maintenance men! Seven ‘ ser. Engineering data furnished on 
outstanding features—Stand- yy 
ard Motors — Mechanical 

Seal — Spring-type Flexible al — 

Parts — Compact Design — 

Easy to Service — Competi- 
tive Price. Write for catalog. 


BELL & GOSSETT COMPANY 
Dept. AQ-36 Morton Grove, Illinois 


Hydre-Fic WATER HEATERS 
REFRIGERATION COMPONENTS ste 
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B & G Heaters furnish low-cost 
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Hancock “Blow-Deflector” Blow- 
Off Valves for modern boilers 


Valve seat and disc in closed 
position. Pressure from the boiler 
is indicated under the valve 
disc. 


As the valve starts to open, a 
small amount of water shoots 
upward ... it hits the protecting 
lip and washes harmlessly across 
the seat as the valve is opened 
further. 


When the piston leaves its guide 
the seating surface of the disc is 
completely out of the line of flow. 
This makes it impossible for the 
velocity of the water to cut the 
seating surface of the disc. 


This shows valve in open posi- 
tion. Note that neither shut-off 
surface is affected by the flow. 
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Integral Ste//ite faced seats, and “500 Brinell” 
““Blow-Deflector” stainless steel discs, assure 
a permanent installation for the life of the 
boiler. 300f—600f— 1 500#—2500# scope of 
design. 


Stocked and sold by leading Distributors every- 
where. Write to them or to us for full information. 


mil HANCOCK 


— A Product of Valves 


MANNING, MAXWELL & MOORE, INC. 
WATERTOWN 72, MASSACHUSETTS 


Makers of " nm sock Valves, Ashcroft Gauges, Consolidated Safety and 
lief Valves ar Industrial Instruments. Builders of ‘Shaw- 
Box’ Cranes, dgit ond ‘Load Liftér’ Hoists and other lifting specialties. 
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Central Station 
Coal Handling Equipment is adapted 
to receiving coal by rail, over water- 
ways or by truck. Complete facilities 
are available including track hoppers; 
belt, apron, reciprocating and duplex 
feeders; belt conveyors and belt 
trippers; crushers, pulverizers, screens 
and automatic samplers; bins, bunkers 
and distributing conveyors dust 
hooded and vented if desired; also 
ship hoists, favored when space is 
limited—complete with all control 
equipment, synchronized and coordi- 
nated into a complete, efficient, 
economical unit. 


ARTLETT 


SNOW 


CLEVELAND 5, OHIO © 


At the Bryce E. Morrow Station. of 
the Consumers Power Company near 
Comstock, Mich., pictured above, the 
cars are dumped 400 ft. from the plant, 
inside a sheet metal house. The coal 
is fed from the 18’ wide by 38’ long 
track hopper onto a 36” inclined belt 
conveyor, with twin belt feeders, hav- 
ing capacities of about 100 tons per 
hour each, carried to the crusher 
house and passed over a magnetic 
pulley into the ring roll crusher. 

Crushed coal for the bunker passes 
up a 325’ belt conveyor over a weight- 
ometer to a flight conveyor, enclosed 
in a dust-tight housing kept under 


COAL 


HANDLING 


suction, that distributes the coal to the 
bunkers with practically no dust loss 
at all. Coal going to storage is carried 
up an inclined belt, discharged to the 
initial pile, stored, and reclaimed 
through the receiving equipment. 


Let the Bartlett-Snow engineers 
with their long and exceedingly suc- 
cessful experience in central station 
coal handling, work with you on your 
next coal handling job. The C. O. 
Bartlett & Snow Company, Cleveland 
5, Ohio. Engineering representatives 
in New York, Baltimore, Detroit 
and Chicago. 
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MEMO TO PRESIDENTS 
WHO WATCHED 
THE BAND GO BY! 


ne: ONE parade that isn’t “all over but the 
shouting” after the band has passed. It’s the 
Payroll Savings Plan for the regular purchase 
of U.S. Security Bonds by employees. 


Though the formal spring campaign to sell 
Bonds is over, any company can still move for- 
ward with the parade. Right now thousands of 
companies are putting additional push behind 
their Payroll Savings Plans. Managements of 
many companies that have not yet participated 
are now installing the Plan. 


It’s a“look-ahead” plan, that benefits employee, 
company, and nation. Every $3 invested in Bonds 
pay $4 at maturity. Personnel records in the 
plants with active P.S.P. programs show im- 
proved employee attitudes—evidenced by less 
absenteeism and fewer accidents—as the indi- 
vidual’s sense of security grows with Bond pur- 
chases. And every Security Bond dollar built up 
in the Treasury retires a dollar of the national 
debt that is potentially inflationary. It means less 
bidding-up of prices. Moreover, Bond buyers are 
better citizens because they have a tangible stake 
in the nation’s future. 


It’s just as easy to take action now as when the 
campaign was at its height. Just call your Treas- 
ury Department's State Director, Savings Bonds 
Division, and ask for the material that helps to 
get a Payroll Plan started or to keep it rolling. 


The Treasury Department acknowledges with appreciation the publication of this message by 


POWER 


This is an official U.S. Treasury advertisement prepared under the avspices of the 
Treasury Department and the Advertising Council. 
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‘DANGEROUS AND WASTEFUL 
LEAKAGE OF TOXIC OR 
CORROSIVE SUBSTANCES... 


REX-FLEX 


TYPE RF-51 


Wherever complete dependability is required in conveying search- 

ing and corrosive liquids and gases at high or low temperatures, 
REX-FLEX Type RF-51 — Made in CMH Rex Flex is the answer. Scientifically formed by advanced 
standard sizes from to 1%’ I. D. hods inl d 1 
with reinforcing metallic braid. Tem- methods from stainless steel strip, it withstands extreme cycles o 
peratures to 900°F.Working pressuses vibration, flexation and variplane motions. Extremely versatile, 
to 900 psi., depending on size. Helical it is used for a wide variety of services ranging from delicate 
corrugations. Couplings are attached ‘oh k h d 
suitably for corresponding tempera- weigh tank connections to heavy duty service in handling super- 


tures and pressures. Also available heated steam. Ask for full details, today. 
unbraided: Type RF-50. 
“FLEXON” iden- 


tifles CMH prod- of FLEXONICS. the CMH manutactures flexible metal hose 
ucts, which have of thin metals for use under varying conditions of temper- ‘ ® * 
served industry ature, pressure, vibration and corrosion’’...is exemplified for every industrial application. Catalog G-47 


for more than 45 in the basic products of Chicago Metal Hose Corporation. gives full details. Ask to see a copy. 


CHICAGO METAL HOSE CORPORATION 


7 Maywood, Illinois 
Plants at Maywood, Elgin and Rock Falls, Illinois 
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Wuere To Buy 


Featuring additional products and 


- specialties for power plants 


CONSULTING DESIGN 


CONSTRUCTION PLANS 


PROFESSIONAL SERVICES 


EXAMINATIONS PATENTS 


SURVEY ® REPORTS 


TRADE MARKS 


“MONO 
BOILER BAFFLES 
HIGH TEMPERATURE 


Refractory Cements 


SANFORD C. SMITH REFRACTORIES, INC. 
1715 NIAGARA ST., BUFFALO, N. Y. 


KEGARISE-CRONK 
ENGINEERING CORP. 


Engineers - Consultants 
Power Plants — Industrial Plants 
Steam and Electric Distribution Systems 
Steam and Electric Utilization 
Design — Reports — Plans 


334 B. Main St. P.O. Boe 668 Johnson City, Tenn. 


SANDERSON & PORTER 


Engineers and Constructors 


New York Chicago 
San Francisco Los Angeles 


PROFESSIONAL 
SERVICES 


THE KULJIAN CORPORATION 


Engineers - Constructors 


Power Plants and Industrial Projects 


1200 N. Broad St., Philadelphia 21, Pa. 
New York 6 


Washington 5 


SARGENT & LUNDY 
ENGINEERS 


140 South Dearborn St. Chicago, Illinois 


BENJAMIN W. BISSELL 
Registered Consulting Engineer 


Steam-Diesel, Power Plant, Water Supply, 
Sewage Disposal, Heating, Air-Condition- 
ing, Electrical Distribution Systems, De- 
sign and Construction supervision. 


514 K. of P. Building, Indianapolis 4, Indiana 


T. MASENG & ASSOCITES, INC. 


Engineers 
Electrical, Structural, Mechanical 
Design Reports Rates 


7 So. Dearborn: Chicago 3, Ill. 


J. E. SIRRRINE COMPANY 


Engineers 
Power Plants Consultations 
Design Reports 
Water Steam Utilization Plans 


Greenville South Carolina 


BROWN ENGINEERING CO. 
CONSULTING ENGINEERS 


Power Plants, Substations, Transmission. 
Water Supply, Sewage Disposal, Rates 


K. P. Building Des Moines 9, lowa 


LUKE L. NAKASHIAN 
Engineer 
PROCESS STEAM PLANTS 


POWER PLANTS 
OIL REFINERY EQUIPMENT 


404 Park Square Building Boston 16, Mass. 


STANLEY ENGINEERING 
COMPANY 
CONSULTING ENGINEERS 
Power Plants 
Botan - - 
Hershey Building Muscatine, Is. 


BURNS & McDONNELL 
ENGINEERING COMPANY 


Consulting Hngineers 50th Yeer 
Fore, Steam - Diesel - Hydro 
Electric 8: - Rate Reports - mene 

Water ‘dower Systems and Treatm 


Box 7088, Sans. Club Station, 
Kansas Missouri 


PIONEER SERVICE 
& ENGINEERING CO. 
Consulting and Design 
Engineers. . Purchasing. . 
Specialists in Financing, 
Acceunting and Other Operations 
231 So. La Salle St. Chicago 4 


JOHN A. STEVENS, INC. 


Established 1909 
CONSULTING ENGINEERS 
Power Plants Paper Mills 
Dye Houses Surveys 


Lowell, Massachusetts 


ELECTRIC CONSTRUCTION 
COMPANY INC. 


Hngineers—Oontractore 
Design—Er 
Power Plant, Sub Stations 
Transmission and Distribution Lines 
Modern Equipment 
Philadelphia, Pa. 


PLANT DESIGN CORPORATION 


Steam-Hydro- & Diesel- 
Electric Power Plants; 
Industrial & Processing Plants; 
Design & Supervision of Erection. 


114 Liberty St., New York 6, N. Y. 


SYSKA & HENNESSY 


Engineers 

Consultation Plans 
its 
Power Plants Water Disposal “Plants 


144 East 39th Street 
New York, New York 


GILBERT ASSOCIATES, INC. 
BNGINBERS AND CONSULTANTS 
Industrial and Utilities. Power Plant Design and 
Construction, Rehabilitation and Maintenance 
Steam — Diesel — Hydro 
k, N. Y. — 
Philedelphin’ Pa. — and Sansom St. 
Washington, D. St., N.W. 
Reading, Pa. - 412 Washington St. 


REYNOLDS, SMITH AND HILLS 


ENGINEERING CONSULTANTS 


Specialists in Design and Construction of 
Industrial and Central Plants 
Reports, Analyses and Surveys 


227 Park Street Jacksonville, Fla. 


THE J. G. WHITE 
ENGINEERING CORPORATION 


Design-Construction-Reports-Appraisals 


80 Broad Street, New York 4 


THE 


REAL 


VALUE 


of placing your unusual problem in the hands of a competent consultant 
is that it eliminates the elements of chance and uncertainty from the 


problem and provides real facts upon which to base decisions. 
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COCHRANE 


N steam plants of Brown Company’s 
Mills at Berlin, N. H., Cochrane 
equipment is protecting modern 
boilers against corrosion, boiler 
carry-over, etc. Two Cochrane 
Deaerators are installed, one at the 
Cascade Paper Mill boiler plant and 
one at the new Kraft Pulp Mill re- 
covery boiler installation, to remove 
excess oxygen from the feedwater. 
A Cochrane Continuous Blowoff 


2 
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System keeps boiler concentrations 
uniform and Cochrane Multiport 
Relief Valves, Cochrane Exhaust 
Heads and Cochrane Drainers assist 
in keeping the boiler plant operat- 
ing at top efficiency. Literature on 
Deaerators, Continuous Blowoff 
Systems, Relief Valves, Drainers and 
Exhaust Heads may be obtained by 
addressing Cochrane Corporation, 
3103 N.17th St., Philadelphia 32, Pa. 
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S REPRESENTATIVES 
EARCHLIGHT ECTION WANTED 
EMPLOYMENT \D T EQUIPMENT 
“OPPORTUNITIES”: 
| BUSINESS USED OR RESALE COMPLETE LINE 
UNDISPLAYED RATES—— DISPLAYED OF 
$1.20 a Ling. Minimum 4 Lings. To figure ad- Individual Spaces with border rules for prominent 
vance oo — 5 — rg line. display of advertisements. SHELL AND TU BE 
Positions Wanted (full or part time salaried em- 
4 ployment only), % the above rates payable in This advertising rate is $10.00 per inch for all HEAT EXCHANGERS 
: advance. advertising appearing on other than a contract 
Boz Numbers—Care of publication New York, Chi- basis. Contract rates quoted on request. @ CHEMICAL 
cago or San Francisco offices count as 1 Hine. 
Discount of 10% if full payment is made in An advertising inch is measured %” vertically on @ INDUSTRIAL 
advance for 4 consecutive insertions one column, 3 columns—30 inches to a page. © DOMESTIC 
RW-5737, POWER 
320 W. 42nd St., New York 18, N. Y. 
SELLING OPPORTUNITY OFFERED 
WANTED Mechanical Design Engineer Gi 
* With Administrative Experience in the Design of SALES ENGINEER. Power Chemicals 3 , 
Power Plant Steam Electric Stations vision of large chemical manufacturing or- 
. n ve f Age ganization has openings for representatives in 
Preferably Between 35 and 45 Years of Ag d . 

e LARGE EASTERN UTILITY all sections of the United States for sale of Ke 

< Su erintendent industrial water treatments—prefer men with 

Pp All Replies Strictly Confidential experience or suitable chemical background. 

‘ P-3323, Power expenses and bonus Send 

; ; 330 West 42nd Street, New York 18, N. Y. ull particulars for interview. replies con- 

Public Utility : fidential. E. F. Drew & Co., Inc., 15 East 26th 

d ; k St., New York 10, N. Y. 

SHOP SUPERINTENDENT WANTED SALES and service engineer to 

P 3 - 4 P For established electric 1d rebuilding plant in contact industrial firms with a line of chem- 

40,000 KW capacity at 850 p.s.t. Loca- = me st ical | including: 

a H : years of varied experience ‘on an motors, and Fuel il solvents and water treatments. 
tion Eastern New York. Send full details generators and control up to 500 H.P. Permanent, Several well established territories available in 1—A 
of experience. excellent working conditions in modern shop. Michigan, Ohio, Indiana, Illinois, West Vir- 2 
Applicant must give full details of education, ginia and Eastern Penna. Experience in steam 3—3 
P-5206, Power in confence ability and salary expected. power plant, as 

engineering background helpful, but not ab- 
330 West 42nd Street, New York 18, N. Y. oll, m solutely essential. Excellent opportunity for 

* cation, experience, salary expected, photograph x 
( REPLIES (Box No.): Address to office nearest you | and other data in your letter. SW 5625, Power. 4-1 
WANTED NEW YORK: 330 W. 42nd St. (18) 1 
I CHICAGO: 520 N. Michigan Ave. (11) MANUFACTURER'S AGENT selling packaged 3-1 
' SiN FRANCISCO: 68 Post St. (4) steam boilers in Minneapolis-St. Paul area 
: CHIEF ENGINEER—POWER PLANT wants additional lines. Address A. X. Nelson 2-1 
POSITIONS VACANT Baker Building, Minneapolis 2, 2—1 

immediate opening for ie perating ESTIMATOR AND Field Superintendents— . 
Engineer for 40,000 K.W. Generating Sta- Familiar with heating and cSeenmenet work EMPLOYMENT SERVICES ee 
tion now under construction. Technical and outside sewer and water distribution 6 — 
graduate or equivalent with experience in systems. Advise experience, education and | SALARIED POSITIONS $3,500-$35,000. If you 
operation at pressures in 600-800 range, salary expected. P-5097, Power. are considering a new connection communi- 
ANST. SUPT. — Mechanical — Steam-Biectric | you 
Early interview arranged for qualified Power Station. Must be experienced all ees —, SS bs ai. 
applicant e phases mechanical operation and maintenance vidu lized t 5 a 1 i a t a 
boilers, turbines, condensers, pumps, etc., tO YOUF PEFSONAL AN 
accent on maintenance. Capable detailed develops overtures without initiative on your 3 
well gwrounded technically. Not necessarily a 
sleurge. Give full outline — Bixby, Inc., 270 Dun Bldg., 
asonic Buildin over, New Hampshire und personal references, salary expected. 1 ne 
communications confidential... P-s171,, Power. | SALARIED PERSONNEL, $3,000-$25,000, This 
‘ ‘ = ‘ geared to needs o igh grade men who see 
GRADUATE MECHANICAL Engineer, thor- 
WATER TREATMENT oughly experienced in high pressure power gg 
s plant piping for design and layout work; position Send name and address only for 
ENGINEERS AND CHEMISTS details. Personal consultation invited. Jira 
ing projects. Location North Carolina, P-5252, Dept. G, 241 Orange St. 
‘ Owing to expansion of the Engineering Power. hes 
and Technical Sales Department, water DRAFTSMAN WANTED: Minimum one year POSITIONS WANTED fae 
chemists and engineers are required. A experience in power boiler, tank, piping or | POWER PLANT Engineer. Fully experi- 
thorough knowledge of external and in- structural steel work. These men_ needed enced in large industrial power plants. 
for extensive expansion program. Positions | PW-5023, Power. 
ternal boiler feedwater treatment is the will be permanent for qualified men. Spring- 
prime requisite. Locations available are field Boiler Co., Springfield, Il. CHIEF OR SUPERVISING ENGINEER 
West Coast, Texas area, Chicago and East ie ee Experienced all types boilers, generators, aux. 
Cianh anaes SELLING OPPORTUNITY OFFERED | power and domestic equipment, water and sewerage 
nance, repair shop, engineering office and safety 
oD . BOSTON SALES engineer handling industrial management, investigating, inspecting and report- = 
E. F REW & co., INC mechanical stokers desires adjunct line of ina desires location East U.S.A. Most suited for t : 
Power Chemicals Division, Dept U. power plant equipment for New England; well established large country hospital or institu- t 
15 East 26th Street New York, N. Y sound combustion background and qualified to 1-1 
’ e (Ue — steam boilers or generators. SA-5733. Age 40, married. PW- 5729, Power—320 W 42St NYC 1 
MECHANICAL ENGINEER ; 
WITH 5 TO 15 YEARS EXPERIENCE . WANTE MAEERCTORER'S TURBINES, GENERATOR FOR SALE! 
‘ Write To to contact coal-burning industrial institu- —3600. 
MECHANICAL ENGINEER Today's 1—755 KVA Hor. Gen. 3/69/600—272 rpm. 
. ucer or high pressure boilers) whic 
Pennsylvania Power & Light Company pays for itself quickly. Sales and combus- 
Allentown, Pa. | y~ experience Phone 36154 Charlotte, N. C. Box 1954 
ox — cago, Ill. 
MECHANICAL DESIGN ENGINEER REPRESENTATIVES 

Major WANTED SKINNER STEAM ENGINE 

ok: requires a echanical an ruciura esigner for i i i i 

ment. “State” ducation” Syracuse, condition. Available due to’ lant liquid tion. na 

end and experience, salary de- Philadelphia, Baltimore, Denver, Dallas and be p 

3 sired, and availability. Seattle. Full sales cooperation from main office p 9 

: P-5172, Power located in Newark, New Jersey area. FS-5736, Power 

j 520 North Michigan Ave., Chicago 11, Ill. 520 North Michigan Ave., Chicago 11, 1 
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what you buy 


GOOD EQUIPMENT: 


GUARANTEED GOOD BECAUSE REBUILT AND TESTED UNDER SUPERVISION OF 


ese HEMPHILL ELECTRICAL ENGINEERS == 


TRANSFORMERS MOTORS, 3 Phase, 60 Cycle SYNCHRONOUS MOTORS 
—Auto, 500 KVA, Packard, 3 phase, 4150 volts, 2— 4—200/100 H.P., Whse., 720/360 RPM, 4150 V. 
2300 ‘volts. SQUIRREL CAGE 200 H.P., Whse., 600 RPM, 240v. 
= : 1—150 H.P., G.E., 1800 rpm, 220 V., TS 
750 H.P., General Electric, 750 RPM, 6600 ¥., 25 75 H.P., G-E., 1200 RPM, 440 v. 
3—300 KVA, G.E., type H, 2300 V Pri., 115/230 Sec. on 
HVA, Fine... 450 H.P., Ridgeway, 900 RPM, 2200 volts 40 H.P., Whse., 1800 RPM, 220... 
205 KVA, Whse., 2 phase, 2300 to 3 ph., 4150 autp 125 H.P., G.E., KF, 1750 RPM, 2200 v. 35 H.P., G.E., 1200 RPM, 2200 v. 
200 KVA, Pitts., 4000 v.—110/220 125 H.P., U.S., 1200 RPM, Vert., 220 volts 20 H.P., Whse., 1800 RPM, 220 vy. 
4—150 KVA, G.E. KS 2300 V. pri., 115/230 V. sec. 150 H.P., G.E., KT, 1200 RPM, Vert., 220 volte 
100 KVA, Pitts., 1375/2750 ¥.—110/220 75 H.P., West., CS, 1750 RPM, 440 volts 
3—100 KVA, Wagners, 240/120 v.—120 v. 60 H.P., Whse., 900 RPM, Vert., 2200 volts 
2—100 KVA, Newark, 440 v., 2 phase to 220 v., 3 phase 60 H.P.. Whse., 900 RPM. 440 volts MOTOR GEN. SETS 
2—100 KVA, Whse., 13,800 v. to 250 v. 2— 40 HLP., G. E., 900 RPM, 220 volts 2 = al , 
1—1000 KW G.E. 275 volts—4150—720 rpm. Syn. 
3— 15 KVA, G.E., 2400 v.—120/240 35 H.P., Whse., 1200 RPM, CS, 2200 volts 1--1000 KW G.E. 600 volts—4150--720 rpm. Syn. 
6— 50 KVA, Whse., 2400 v.—120/240 35 G.E., 600 RPM, 550 volts 1—500 KW, G.E., 250 V. 900 RPM, 2300 V. Syn. 
6— 50 KVA, Whse., 13,800 v. to 125 ¥. or 250 v. 25 H.P., U.S., 1800/1200/900/600, 440 volt 1—500 KW, G.E., 575 V. 900 RPM, 2300 V. Syn. 
6 —50 KVA, Whse., 6900 v. to 125 v. or 250 v. 2— 10 H.P., Whse., Gear 440 RPM, 440 volt 1-—300 KW, G.E., 250 V. 1200 RPM, 2300 V. Slip Ring 


1—200 KW, Whse., Rot. Con., 2300 V. A.C., 575V.D.C,. 
125 KW, CW, 125 v., 1200 RPM, 2300 v. sq. cage 
100 KW, El Mach., 125 v., 1200 RPM, 4150 v., syn. 
100 KW, G. E., 230 v., 900 RPM, 4150 v. syn. 


2— 75 KW, 125 v., 1200 RPM, 220/440 v. 
A. C. GENERATORS MOTORS, 3 Phase, 60 Cycle 6— 75 KW, G_E.. 60 v., 1200 RPM, 220/440 v. 
30 KW, Ridgeway, 530 v. RPM, 220 v. 
2500 KVA, Whse., Syn. Cond., 720 RPM, 2400 v. SLIP RING 30 KW, iden ay, 550 v., 1200 . 
500 KW, .8 P.F., 3600 RPM, ATB, 600 ¥. 25 KW. GE, ATI, 1800 RPM, 40 HP, 1800 RPM, 
1—2500 H.P., G.E., Mt. 257 RPM, 6600 V. 
% 450 H.P., G.E., 425 RPM, ITC, 440 volts, 25 cycle 
200 KVA, Allis, 3600 RPM, 240 volt. 200 H.P., G.E., MT, 440 volt, Bl, 720 RPM PLATING M. G. SETS 
oa. 100 H.P., G.E., IM, 440 volt, 25 cycle, 720 RPM 
165 KW, El. Mach., 514 RPM, 240 V. a te GE “nae a ig 500 Amp., Hansen Van Winkle, 24 volt, 220/440 v. 
100 KW G.E. ATB, 600 RPM, 240 v. 2500 Amp., Chandeysson, 6/12 v., 400 RPM, Syn., 440 
7 ie “1 4 . 50 H.P., G.E., MT, 600 RPM, 220 volt 3000 Amp., Chandeysson, 6/12, 400 RPM, syn., 440 v. 
75 KW, Whse., 900 RPM, 220 v. 21— 50 H.P., Whse., CW, 900 RPM, 220 volts 
Allis, 40 H.P., Cont., 1200 RPM, JA85, 220 volt 
mae » Whse., » 220 v. 40 H.P., G.E., 1200 RPM, MT, 220 volt 
8— 35 KWA, Columbia, 1200 RPM, 240 v. 40 H.P., G.E., 900 RPM, 220 Volt. ITC ; ENGINE GEN. SETS 
1— 431.3 KVA, America, 1200 RPM, 120/207 40 H.P., G.E., 900 RPM, MT, 900 RPM, 220 volt 
16 KW Star, 1800 RPM, 220/440 40 H.P., G.E., 900 RPM, volt 
z— 5 KW, Gasoline, Hobart, 1800 RPM, 120 ¥., 1 ph. 
cont. engines. 


1— 200/275 H.P. Gasoline Engine, Van Blerck, 8 
cylinder, 1500/900 rpm. 


TURBINE BLOWERS 


Pressure with a ec- 
tric Type FT, 200 volt motor. LARGE STOCK OF 625 non-cond. 
i—_—<, 0.C. MOTORS AND GENERATORS 30 KW, Allis, 120 v., D.C., Terry non cond. 


FOR PGWER”™ 


1604 53rd STREET, NORTH: BERGEN, N. J. 
NEW YORK —LONGACRE (5-327 
PHONE NEW JERSEY—UNION 3-2600 | 


THIS SEAL 1S YOUR GUARANTEE 
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G@ SEARCHLIGHT SECTION @ 


POWER PLANT MACHINERY 


AVAILABLE IMMEDIATE DELIVERY 


TURBINE-GENERATOR UNITS 
3 Phase, 60 Cycle 


3125 KVA Westg. condensing 200 lbs. pressure, 600 volts, 3600 
RPM complete exciter, surface condenser. 

1875 KVA G.E. condensing 250 lbs. pressure, 2300 volts, 3600 
RPM complete surface condenser. 

1563 KVA Allis condensing 200 lbs. pressure, 600 volts, 3600 
RPM complete exciter, condenser, switchboard. 

1563 KVA G.E. condensing. 300 to 400 lbs. pressure, 2300 volts, 
3600 RPM complete exciter, surface condenser. 

1250 KVA Allis automatic extraction condensing 300 lbs., 25 lbs. 
bleeder pressure, 480 volts, 3600 RPM complete exciter, 
switchboard and condenser. 

1250 KVA G.E. condensing, 250 lbs. pressure, 600 volts, 3600 
RPM complete shaft exciter, switchboard and surface con- 
denser. 

1250 KVA G.E. condensing, 200 lbs. pressure, 4150 volts, 3600 
RPM complete exciter, condenser, panel. 

625 KVA G.E. condensing, 150-175 lbs. pressure, 480 volts, 3600 
RPM complete exciter, switchboard, surface condenser. 

625 KVA G.E. non-condensing 150 lbs. pressure, 15 lbs. back 
2300 volts, 3600 RPM complete exciter, panel, 

500 KVA Westg. non-condensing 150 to 250 lbs. pressure, 15 lbs. 
gauge, 240 v. complete exciter, switchboard instruments. 

675 KVA (2) G.E. condensing 400 Ibs. pressure, 450 volts, each 
complete exciter, switchboard, surface condenser. 

375 KVA G.E. condensing 125 lbs. pressure, 2300 volts, 3600 
RPM complete surface condenser and panel. 

125 KVA Westg. non-condensing 175 to 200 lbs. pressure, 0-10, 
Ibs. back, 240 volts with exciter, panel. 

125 KVA G.E. non-condensing, 175 to 200 lbs. pressure, 10 lbs. 
gauge back, 2300 volts, 3600 RPM complete. 

100 KVA Westg. non-condensing, 125 to 150 lbs. pressure, 10 
lbs. gauge back, 2400/600 volts, 3600 RPM. 


* * 


ENGINE-GENERATOR UNITS 
ALTERNATING CURRENT—=3 phase, 60 cycle 


1125 KVA G.E. 480 volts, 150 RPM generator direct connected to 
28” x 36” Skinner Unaflow engine. 

750 KVA Westg. 440 volts, 164 RPM generator direct connected 
to 22’ x 32” Nordberg Unaflow non-condensing engine, 150 
to 200 lbs. pressure, 10 to 20 lbs. gauge back. 

500 KVA Westg. 460 volts, 164 RPM generator direct connected 
to 26x28” Skinner Unaflow non-condensing engine, 140 to 
160 lbs. pressure, 0 to 10 lbs. gauge back. 

500 KVA Crocker Wheeler, 440 or 2300 volts, 300 RPM generator 
direct connected to Skinner vertical Unaflow non-condensing 
engine, 150 lbs. pressure. 

375 KVA G.E. 2300/440 volts, 200 RPM generator direct connected 
to 23” x 24” Skinner Unaflow non-condensing engine, 150 lbs. 
pressure. 

375 KVA Fairbanks-Morse, 240 volts, 300 RPM generator direct 
connected to 450 HP, 300 RPM, 6 cylinder, Model 32-E-14 full 
Diesel engine complete with switchboard. 

312 KVA G.E. 480 volts, 180 RPM generator direct connected to 


24” 20” Skinner Universal Unaflow engine, 175 to 200 lbs. 
pressure. 


NATIONAL CITY BANK BL 
CLEVELAND 14, OHIO 


ENGINE-GENERATOR UNITS 
DIRECT CURRENT 


400 KW (2) G.E. 250 volts, 360 RPM generator direct connected to 
Skinner vertical non-condensing engine, 150 lbs. pressure, 
10 lbs. gauge back. 

325 KW. 35°, 400 KW Maximum, Crocker Wheeler 125 volt, 
300 RPM generator direct connected to Skinner Vertical 
Unaflow Engine. 

250 KW Crocker-Wheeler, 250 volt, 257 RPM generator direct 
connected to 360 HP, 6 cylinder late type Fairbanks-Morse 
full Diesel engine—complete. 

200 KW (3) New General Electric 120 volt Marine type turbine 
generator units. 

125 KW G.E, 125 volts, 720 RPM generator direct connected 210 
HP 6 cylinder Fairbanks-Morse Diesel engine. 

100 KW (6) Delco 3-wire, 250 volt generator direct connected to 
150 HP, 1200 RPM, 8 cylinder Superior Diesel engine com- 
plete with switchboard. 

75 KW Allis Chalmers-Terry, 125 volts, 2400 RPM 150 lbs. pres- 
sure non-condensing turbine generator unit. 

60 KW (3) new Westinghouse 120 volt Marine type turbine 
generator units. 

15 KW Crocker-Wheeler, 125 volts, 410 RPM generator direct 
connected to an American Blower vertical engine. 


* * 
MOTOR GENERATOR SETS 


1500 KW Allis-Chalmers 550/600 volis, 300 RPM direct current 
generator direct connected 2190 HP, 3 phase, 60 cycle, 
4000/6600 volts synchronous motor. 

6242 KVA G.E. 3 phase, 60 cycle, 2300 volt, 1200 RPM alternator 
direct connected 75 HP, 3 phase, 60 cycle, 2300 volt motor. 

50 KW Westg. 125 volt. 1200 RPM direct current generator 
direct connected 75 HP, 3 phase. 60 cycle, 2300 volt motor. 


* * 
SPECIALS 


900 HP (10) General Motors, Model 12-567 ATL, 12 cylinders, 744 
RPM Diesel engines complete with auxiliaries. Practically 
new. 


325 KW 35°C. rise, 125 volt, 300 RPM compound wound interpole 
direct current generator. 


300 HP 80% P.F. G.E. type ATI, 2300 volts, 720 RPM synchronous 
motor. 


900 HP (2) Allis 3 phase, 60 cycle, 220 volts, 150 RPM synchro- 
nous motors. 


500 KVA Westg. 3 phase, 60 cycle, 440/550 or 2300 volts, 514 
RPM three bearing belted alternator. 


200 KVA Westg. 3 phase, 60 cycle, 2300 volt, 257 RPM engine 
type alternating current generator with direct connected 
shaft exciter and switchboard. 

300 KVA G.E. type ATI, 2300/440 volts, 720 RPM generator. 

5425 GPM Worthington 70’ head, 1800 RPM centrifugal pump 
direct connected to 125 HP G.E. 3 phase, 60 cycle, 2200 volt 
slip ring motor. 

i—Allis-Chalmers jet condenser suitable for 2000 KW steam 
turbine-generator unit. 

4400 sq. ft. two-pass. Worthington surface condenser. 

1250 sq. ft. Elliott surface condenser. 

10 ton Capacity Brown hand operated traveling crane with 

31’ 10” span including 150’ of I-beams., 


NG DISTANCE 32 
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HERE'S WHY WE CAN SAY 


“Successful Operation 


RE NU BILT 


RE-NU-BILT EQUIPMENT 


REBUILT IN ACCORDANCE WITH N.I.S.A. STANDARDS 


D.C. MOTORS A.C. MOTORS 
Volts Speed 


600 3 ph. 60 cycle 
SYNCHRONOUS 


Make Type Volts 


SPECIAL 
2—3 Unit—200 KW—Syn M-G Set—440 
V., 3 ph. 60 cy., Motor with 2—100 
KW., 250 V. Gen.—Also 4—125 HP, 
1750 RPM, 250 V. D.C. Motors—Re- 
duced Voltage, A.C. Starter and Ampli- pro 
dyne Control for D.C. Motors. Also 2300 
Exciter M-G. 50 400/5 


600/720 
1045/1350 
150/525 


Whse. 2300 
Al. Ch, (New) 2200 
M 2: ATI 480 
MOTOR GENERATOR SETS =150 Wh. Son GE. TS 4150 
3 ph. 60 cycle i. Dy. 308 : Whse. 2300 
D.C. A.C. 1200 G.E. TS 2200 
Voite Voits Whse. SK _ 85/950 G.E. ATI 2300 
G.E ATI 440 
2200/4400 80 30S G.E. TS-7558 2200 
4990 75 El. Dy. 25-SI 230 GE. ATI an 
2300 
2300/4150 75 Cr. ° 0 860 TS 440 
6600/13200 CM 1150/1760 
4400 525/1050 
660% 12200 500/100 SLIP RING 
7501500 . 2300 
1700 = IM 2300 
500/ 1300 IP 550 
500/1500 E. IM 2200 
MT-442¥ 2200/4000 
75/ cw 440 
. 3 Bre. 2300 
MT-563Y 550 
MT-424¥ 4000 
400/500 MT-559S 2200 


These units are semi-enclosed, b. brg. motors and a IM 2300 

part of complete V-S Drive with 49 KW Ind. M.G. IM-16 2200 

plete control equipment. and control in stec By-H16B 2300 


enclosure, 
CI-638A 220 


Qu. KW 


500 
500 
000 
00 
000 
500 
500 
500 
500 


ss 


9) 


Q 


SRSABE RS 


aso 


FREQUENCY CHANGER SETS CIW-504 440 


1—1000 KW—GE—2 Unit—3 Brg. Con- 
sisting of—1400 HP—4400 V, 3 ph. 
25 Cy. Motor and 1000 KW—2300 V. 
—8 ph. 58.3 cycle gen. with exciter 


ROTARY CONVERTERS 


60 Cycle 
A.C 


1XM 
MT-352 


2300 
550 


D.C. 

(Gen can be reconnected for 800 KW Volts vane SQUIRREL CAGE 
3 ph.) .E. 00 440 
7 1—320 KW—GE—2 Unit—3 Brg. con- : C KT-559 440 

cy. pf. Syn. Motor an 
pf. type AT—3 ph. 120 cy. 720 volt OF. 
AC generator with direct connected ex- ‘E. K 22 
citer. 


SPECIAL—MERCURY ARC RECTIFIERS 

1—750 KW—GE—Type RHW—6 Anode 
575 V., D.C. Form C with 2300 V., 60 
cycle transformer and switching equip- 


ment. 
1—500 KW—GE—Type RHW—6 Anode 
Speed 575 V., D. C. Form 8 with 2300 V., 66 
cycle transformer and switching equip- 
ment. 


cs 220 
KF-4058 220 
cs 20 
KT-327 
SYNCHRONOUS CONDENSERS 


: FQu. Kva. Make Type Volts 


1 5140 Whse. 
1 4000 G.E. TSC 
1 500 G.E. ATI 


Remember 
this 
name 


OUR 40 YEAR REPUTATION IS YOUR PROTECTION 


Turbo Generators 
See our advertisement on page 267 


COMPANY, INC. 


Main Office and Shop 
43 ST., JERSEY CITY 6, N. J. 
Square 2-3334 
Also it. ile —Recetor 2-7150 


4150 600 
2400/4800 900 
480 900 
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TRADE MARK 
aga 
MOTORS 
Speed 
257 
510 
120 
1894 ae 
600 
128.5 
1800 
150 
600 
720 
i 720 
} 720 
| i 1800 
| 1 an 
700 
880 
505 
| 252 
1 1750 ihe: 
505 
257 
1800 
2 3 440 700 
25 2300 as 
1750 
870 
870 
1— 50 Rel. 880 
I— 50 GE. 600 
600 
1800 
1200 
865 
1190 
450 
1200 
900/450 
| 440 3550 
870 
1750 
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SQUIRREL CAGE MOTORS ENCLOSED SQUIRREL CAGE— VERTICAL MOTORS—Cont’d. 
RPM Volts Make Cont'd. RPM 


Wtg.-Cs Wagner-TE-BB 1200 
G Deleo-TEF C-BB 1200 
.. Al.-TE-BB 1200 
Ref-TL-BB 360 
Haskins-TEFC 60 1800 
Master-TEF C-BB 1200 
Delcu-T E- BB 
Rel- -TE-BB 1200 
1800 


1700 
1200 
1200 
1300 
200 
450 
1200 
550 


FES 


p 
D. 
30 D.C. 
44 QE-Cage 
116 D.C. Watson 
220 D.C. Watson 
dual Wtg.-Cage 


Al. Ch. 
GF-MT-336 SYNCHRONOUS MOTORS 
Ridgeway 40 300 Wtg.-HF ; RPM Volts Make 
Burke 40 600 300 . Ch. 700 1 oa eyele 
4 cyole 
ENCLOSED SQUIRREL CAGE 40 GE 
1200 900 Ridgeway 
1800 GE-I 
1200 
1200 
1800 dua Delco 
agner 
1800 Master-TEFC-B 
Deleo -Hi SIPTEFC-RB 


Ridgeway 
Wagner 


Rel-TEFC-BB 
Delco 

Delco-T FFC-BB 
GE-TE-BB 


Bron 


Wagner 


In Business 
Since 1905 


50 
350 
600 300 
4 2200 
50 
00 220 
85 
75 
5 
220 
40 
220 GE 
300 
Ww 
220 
1800 
7 220 C 
ual L- 
2. dual 
900 GE 
220 
600 GE 
0 dual GE 
446 Al. Ch. 
0) 900 
600 GE 
5 20 
800 220 w 
220 
900 
2 
200 
115 
1 = 
30 
7% 1200 30 
7% 1200 ual 30 
7% 1000 30 
5° 1800 M 30 
5 1300 220 25 
5° 1200 25 
3600 440 25 
1200 20 
1200 20 
900 d 15 
1800 10 
W oor 10 
7 


DC MOTORS—Cont'd. D. C. GENERATORS—Cont'd. 
ote 1100. GE-CI. 
Description 600° Westah. SK, frame 150 
GFE-MPC, % 575 KC 300 W-E. type 

tar 30071200 Westen. *SB-DS- 
Northern 3500 American, type I-BB 3600 E = 
GE 1200 Westgh-SK 1 
Sprague Triumph estan. 
Triuinph #00 Watson-A W4B FM. 

GE-CD FM. 
ann 750 Marathon Westen. 
Westgh.-SK 


GE Watsun-BW 
GE- fr. 202A DM 

GE-RC 

SE-RC . C. GENERATORS 
F-M, type TR 230 Volts 


C-W, type CM 
Northern Description 


= 


tvpe E *New Motor 


R & M type I-10 D. C. GENERATORS 
J. type Cl 125 Volts 
‘Dynamite (series) RP Description 


K 
Weatal. ype 
Wertgh. “SK-1301. 
eatgh.-SK-170) 


W-E 
Ideal-DV 

GE-D 


LC 
Weatgh.-SK, single bearing 
estgh. 


Star, “type le beari 
Star-SF3-BB GE-Ty ype T 
950 ng-E-6 
50/1950 verial-HV1 
$36/1070 C-W, type CMC 


- 
oa 


L 
h. 
AL 


Triumph 
Westgh. single Dearing 


J 
C-Ww-CCD 


AC & DC MOTORS e¢ GENERATORS e¢ PUMPS 
SYNCHRONOUS MOTORS © CONTROL EQUIPMENT 927 HARRIET ST. 
MOTOR GENERATOR SETS ¢ ELECTRIC EQUIPMENT PHONE MA. 30 


STEAM ENGINE GEN. SETS © SLIP RING MOTORS CINCINNATI 3, OHIO 
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HP 
2 Al. Ch. e 
440 GE-Cage 
2200 GE-Cage 
220 Ideal-Cage 
230 D.C. GE 
‘ 440 Al. Ch.-Cage 
440 GE-Cage 
2200 
440 Al_Ch.-Cage 
220 GF-Cage 
: 230 D.C. GE 
440 Weg.-SR 
a 220 GE-Cage 
440 GE-Cage 
2300 Al. Ch.-Cage 
ua Cage 
230 D.C. Gk 
’ 1200 2200 GE-Cage 
x50 230 D.C. Wee 
: 1800 440 Al. Ch. 
AL: GbCane 
1750 
J 1150 230DC. GE 
600 440 AL-Ch. 
yuu 220 1. Al.-Cage 
3400 230 D.C. Wg. 
1800 500 Peerless 
440 Burke 
700 
850 
1400 
1650 
1700 
2 
327 
220 
450 220 E-N 
300 220 Ideal 
900 220 Weg 
600 
af 1800 220 Wagner 
1800 220 Wagner 
1200 220 Wagner 
% 1206 on 
D. 
: HP RPM 
1200 
1100 
1000 
975 
1200 
750 375 
700 450 
650 1400 
8 1500 
7% 4500 
7h 1950 -M, type 1800 
ae 7K 1150 F-M, type CP 970 
7 975 Weatgh.-S-3 1200 
7 750 J. & type Cl 
7H 9100, type CI 
1500 Rellance-T-66T $90 C&C, type SI. 
300 Burke 
5 1800 
5 350 Westgh.-SK 
dt 6 +7 
Pe 
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60,000+# steam per Hour Foster Wheeler Boiler 


POWER PLANT MACHINERY 


PACKAGE TYPE 
BOILERS 


60,000+ steam per hour Foster 
Wheeler steel — encased boilers, 
modified “D” type, two drum, bent 
tube, 435+ pressure, 750 deg. total 
temperature. 


Boilers equipped with waterwalls, 
superheaters, economizers, Vulcan 
soot blowers, Swartwout feedwater 
regulators and Todd oil burners. 


The above boilers can be shipped 
intact on underslung railroad flat 
cars. They were built new for the 
Government in 1943 and are in ex- 
cellent condition. They are still 
connected up as in operation and 
are equipped with interconnecting 
piping, valves and fittings. 


CONDENSING TURBO 
UNITS 


3 phase 60 cycle 


2250 KVA G.E. 3 phase 60 cycle 
‘480/600/2300/4150 volts, 3600 
RPM 10-stage, 250/400# steam 
pressure, 725 deg. TT. Equipped 
with air cooler, surface condenser 
and auxiliaries. New 1943. 


3125 KVA-Westg. 600 v., 250# steam. 
1875 KVA.G. E. 600 v., 2354 steam. 
1563 KVA G. E. 2300 v., 250# steam. 


1250 KVA Westg. 2300 v., 400# steam. 


1250 KVA G. E: 4150 v., 200# steam. 
625 KVA G E. 2300 v., 200# steam. 


NONCONDENSING TURBO 
UNITS 
3 phase 60 cycle 

625 KVA Westg. 480 volts, 225# steam, 
10# exhaust. 

625 KVA G. E. 2300 volts, 150# steam, 
20# exhaust. 

375 KVA G. E. 240 volts, 150# steam, 
10# exhaust. 

187 KVA G. E. 440 volts, 2504 steam, 
15# exhaust. 


EXTRACTION TURBO 
UNITS 


3 phase 60 cycle 
1250 KVA Allis, 480 volts, 300# steam, 
35# extraction. 
937 KVA Wstgh., 480 volts, 150% 
steam, 10# extraction. ; 
750 KVA G: E., 480 volts, 200# steam, 
15# extraction. 


UNIFLOW UNITS 
3 phase 60 cycle 
1000 KVA Skinner, 480 volts, 160# 
steam, 7# exhaust. 
750 KVA Skinner, (vertical) 480 volts, 
150# steam, 5# exhaust. 
625 KVA Skinner, 2300 volts, 150# 
steam, 5# exhaust. 
500 KVA Skinner, 450 volts, 1604 
steam, 5# exhaust. 

375 KVA Skinner, 2300 volts, 150# 
steam, 5# exhaust. 
312 KVA Skinner, 480 volts, 140# 

steam, 5# exhaust. 
250 KVA Skinner, 480 volts, 140# 
steam, 5# exhaust. 


LIGHTING TRANSFORMERS 
18-25 KVA Westinghouse, type 
AVR,-single phase, 60 cycle, 480 
volts, primary, 120 volts second- 
ary. New 1942. 


DIESEL UNITS 
3 phase 60 cycle 


1250 KVA Fairbanks Morse, 4160/2400- 
/480 volts. 

1150 KVA Superior, 2300 volts. 

875 KVA DeLaVergne; 2300 volts. 

470 KVA Nordberg, 2300 volts. 

375 KVA (3) Ingersoll Rand, 480 volts. 


MOTOR GENERATOR SETS 


3 phase 60 cycle 


1800 KW G. E. 125/250 volts, D.C., 4000 
volts, A.C. 

1000 KW G. E. 250 volts, D.C., 4600 
volts, A.C. 

500 KW G. E. 250 volts, D.C., 440 
volts, A. C. 

300 KW Allis, 250 volts, D.C., 2300 
volts, A.C. 


SYNCHRONOUS MOTORS 


6—3500 HP G.E. totally enclosed 
synchronous motors, 3 phase, 
60 cycle, 4000/2300/550/- 
440 volts, 257 RPM. Equipped 
surface air coolers and coupl- 
ings. New 1943. 


INTERNATIONAL POWER MACHINERY CO. J 


UNION COMMERCE BLDG. 


Telephone: MAin 9514 


CLEVELAND. 14, OHIO 


By 
) 
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Specials 


2500 KVA ALLIS CHALMERS CONDENSING TURBO GENERATOR 


1—2000-KW., 80%-PF., 2500-KVA:; NEW BLADING: NEW WINDINGS 
1500-KW., 80%-PF., 1875-KVA.;: NEW BLADING: NEW WINDINGS 
New Condensers, Surface Type: New Auxiliaries 
COMPLETE INSTALLATIONS: IMMEDIATE DELIVERY — 


OUR STOCK IS ONE OF THE LARGEST IN THE WORLD OF GOOD, USED AND NEW POWER PLANT EQUIPMENT 


Send Us Your Specifications, Capacity, Voltage Steam-PSI 


SPECIAL BARGAINS 


NEW 5000-KVA., G.E., 600#-psi, 750-FTT 


AUG UST Immediate Delivery 


aa Extr. at 150#: Non-Cond. @ 25# 
W—On Original Skids. Wire or Phone. 


SPEC ' ALS Also: 2-3750-KVAL G.E., New Surf. Condensers: 2—1875 KVA. West. Surf. C. 


NEW, NEVER INSTALLED, G.E., 1075-KVA. Geared, 525#-psi. Delvy. Immediate 


New 1075-KVA., G.E., 450#tpsi.-Immediate Delivery 


WIRE COLLECT 
Phone Collect 
Write 


8—FAIRBANKS-MORSE DIESEL ENGINES, MODEL 38D8-1/8; SAME AS NEW 


NEW GENERATORS: IMMEDIATE DELIVERY: COMPLETE UNITS: 


4—400-HP. ENTERPRISE DIESEL ENGINES, NEW, NEVER UNBOXED; READY FOR EXPORT 


Send Us Your Specifications: Anything Wanted in Diesels? 
ALWAYS GET WEAVER CO.’S PRICES BEFORE BUYING: 25 TO 50% SAVING ON ALL NEW ITEMS 


Your Cooperation Invited & Appreciated 


CHARLES WEAVER & COMPANY 


Electrical - Mechanical Engineers 


4045 Penobscot Building 


Detroit 26, Michigan 


Telephones: 
Cadillac 1340 
Cadillac 1341 
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1250 KVA FAIRBANKS MORSE DIESEL GENERATING SET, MODEL 38D8¥% 
WITH NEW ELECTRIC MACHINERY MANUFACTURING CO. ALTERNATOR, 
3 PHASE, 60 CYCLE, 2300 VOLTS. 


Unit is offered complete with switchboard and all auxiliaries and accessories. 
OTHER OFFERINGS READY FOR PROMPT SHIPMENT 


50 AND 60 CYCLE DIESEL GENERATING UNITS 
KVA Make HP Model 
*1250 General 1600 16-278A 
*1250 Fairbanks Morse. 1600 38D8% 

1000 Fairbanks Morse. 1200 38D8% 
*900 General Motors................00 1200 12-567 
750 General Motors..............0000- 900 12-567 
*625 General 750 8-278A 
400 460 S 
375 450 DH-6 
375 General Motors........ 450 8-268A 
312 Cooper Bessemer... .. Lueauneeen 375 FSN-6 
312 General 450 8-268A 
300 Fairbanks Morse...........-0e000- 360 y 
250 ee 350 8-268A 
156 Fairbanks 150 32E14 
125 Murphy 150 ME-650 
125 General 150 3-268A 
94 General Motors............000005: 160 6045A 
62 International Harvester............. 76 UD-18 
42 Fairbanks Morse. 110 32D | 


1898 


Write 


ENGINES 
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GD. ARCH ON 
COMPLETE PLANTS 
IMMEDIATE DELIVERY wa 
——E— 
| 
RPM 
720 
720 
300 
600 
720 
600 
400 
1200 
900 
1200 
257 
1200 
300 
1200 
1200 
| 1800 
1200 
360 
1200 
* THESE UNITS ARE AVAILABLE AS PORTABLE SETS 3 
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LIQUIDATION SALE—Modern Equipment 


Winch, up to 100,000# pull, variable speed, heavy duty (see ‘’Hoists’’) 


BOILERS 


10—Cleaver-Brooks, 2000# steam pr. hr. 
35# press. 

6—Cyclotherm 3000 pounds steam per 
hour, 125# press. 

6—Express Boilers, modified D type, Fos- 
ter Wheeler 30,000# steam/hr., 
press., with economizers, superheaters, 
desuperheaters, oil burners, etc. 

8—B&W, D type. 580# press., 5400 sq. ft. 
heating surface. 


DISTILLING PLANTS 


2—40,000 gallons per day, Foster Wheeler 
triple effect low pressure. 

1—80 tons per day. Condenser Service, 
double effect. 

10—2000 gals. per day Kleinschmidt vapor 
compression distiller mfd. by Badger. 

1—750 gals. per day, same as above. 


HYDRAULIC PUMPS 


5—Vertical, quintuplex, 4% x 10, 450 gpm 
at 128 RPM against 2500 p.s.i., mid. 
by Aldrich driven by 700 HP synchr. 
motors 3/60/2300. 


CONDENSERS—ALL NEW 


1—8533 sq. ft. 2—1050 sq. ft. 
10—3800 sa. ft. 1— 700 sq. ft. 


4— 300 sq. ft. 
3—3300 sq. ft. 
10— 400 sq. ft. 
4—2200 sq. ft. 


i 8— 155 sq. ft. 
10— 206 sq. ft.—H.P. feed heaters. 


REDUCTION GEARS 


4—1800 HP 2.41:1 10—20 HP 41:1 

10— 900 HP 2.48:1 10—11 HP 39:1 
10— 25 HP 20:1 10—10 HP 1750:63 
——e hydr. type K, size 35, 5 and 


HOISTS 


10—100,000# pull at 10 FPM to 3000# 
pull at 400 FPM, 2 Gypsies 120004 
pull at 125 FPM, driven by 50 HP 230v. 
D. C. motors 525--1800 RPM. 

15—15,000# pull at 78 FPM, 33604 pull 
at 348 FPM and 2 auxiliary drums. 
Driven by Chrysler 28.35 H.P. gasoline 
engines. (NEW). 


DIESEL ENGINES 


MOTORS 


3 Ph. 60 Cy. 
6—3800 HP-1700 V 257 RPM G.E. 
5— 700 HP 2300 V 128 RPM 


D.C. 
1500 HP 525 V DC 600 RPM W'‘hse 
667 HP 374 V DC 1300 RPM Elliott 
444 HP 250 VDC 920 RPM Elliott 
222 HP 230 V DC 3050 RPM W’'hse 


GENERATORS 


1200 KW 525 VDC 750 RPM All. Chalm. 
1075 KW 375 V DC 750 RPM Elliott 

700 KW 240 V DC 500/720 Elliott 

540 KW 240 V DC 1200 RPM West. 

100 KW 120/240 1200 RPM Delco 
2250 KW 1700 V AC 257 RPM G.E. 


TURBO-GENERATORS—A.C. 


6—300 KW G.E. type ATI 3/60/450, 1200 
RPM cond., compl., with 40 KW excit- 
ers., condensers, switchboards. 

2—250 KW G.E. type ATI 3/60/450, 1200 
RPM, cond. : 

2—200 KW Westinghouse, 3/60/450, 1200 
RPM cond. (NEW). 

8—200 KW, G.E. type ATB 3/60/450, 1200 
RPM cond. and non-cond. 

2—132 KW G.E. type ATB 3/60/450, 12C0 
RPM, cond. 


TURBO-GENERATORS—D.C. 
KW Volts Winding Speed Type 


2—375 180/240 Shunt 1200 non-cond. 


1—300 120/240 1200 
2—250 1200 
12—150 120 Shunt 1200 cond. 
20— 60 120 £Stab.Sh. 1800 cond. 
3— 25 120 Stab.Sh. 1200 cond. 


AXIAL FLOW FANS 
10,000 CFM, 3” S.P. 3/60/450 motors 
5,000 CFM, 3” S.P. 3/60/4590 motors 
Rugged construction, acid resisting vanes, 
totally enclosed motors, all NEW 


WIRE ROPE SLINGS 


¥e" to 2%2” various lengths also steel 
blocks, treble, 18° Sheave, cap. 15 ts and 
30 ts. 


Mak Model H.P. R.P.M. Cycle Cylinders Bore & Stroke Year Reverse Reduction Gear 
4 General Motors 16-2883 1800 16 2.41: fluid coupling Ask For Our 
Hamil R.B. 99-D.A. 1600 7 
H Fairbanks Morse 38D0O/P 1600 Reversible, Hydr clutch Com plete 
8 G 1 Mot 16-278A. 1600 "* 4 
35 General Motors 12-867ATL 900 744 2 12 814"X10" 1942-44 Falk 2.5:1 1948 CATALOG 
Bude 95 1850 4 6 Driving Fire Pumps 1000 gpm, 280 ft. head, 
DIESEL GENERATOR SETS—A.C. 
Exciter 
3 General Motors 8-268A 350 1200 2 8 614" xT” / 
ta 2 General Motors § 3-268A 150 1200 2 3 644" xT" 1943 100 440 60 3 20 = 120/240 
DIESEL GENERATOR SETS—D.C. 
ac 7 General Motors 16-278A 1600 750 2 16 8%" X104”" 1943 1200 525 Allis Chalmers Type MHC 2290 AMPS 
: 4 General Motors 12-278A 1200 750 2 12 834" x10" 1943 1200 240 Elliott. 
2 General Motors 8-268A 500 1200 2 8 64" xT’ 1 375 120/180/240 Westinghouse-— 
2 Superior VDMB 215 600. 4 5 9” 4 120/240 Electro-Dynamic } 
a 60 Superior GDB-8 150 1200 4 8 5%" xT” 1942-44 100 120/240 Delco 3 wire stab. shunt 60° C rise- 
; 4 General Motors 3-268A 150 1200 2 3 6%" xT’ 1943-44 00 / Allis Chalmers 8 wire stab. shunt 
J FOR DETAILS 31 Nassau Street New York 5, N. Y. INSPECTION 
Tel. REctor 2-1334 
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POWER EQUIPMENT—READY SHIP 


SAVE OVER 50% ON NEW 
INDUSTRIAL BLOWERS AND 
VENTILATING FANS 


AXIAL FLOW VENTILATING FANS 


5—50” dia. 72%” long, 2 sets of propellers, 
8 blades to each. Dim: of blade, 14”x 
9%” curved mfg’d by International. 
Size 114, driven by 100 HP., 1750 rpm., 
220/440 v. 3 ph. 60 cy. A.C. Motor. 

6—16000 CFM Buffalo Forge Co., 3” stat. 
pres. 1800/1200 rpm. con. 15/4.5 HP., 
1710/1150 rpm., 3 ph. 60 cy. G.E. A.C. 
Motor 220/440 v. totally encl. 

2—12000 CFM 3” stat. pres. Sturtevant 
with dir. con. 10/3 HP., 1775/1180 rpm., 
220/440 v. West. CS. TEFC Motor. 

1—7500 cfm Clarage with dir. con. 7% hp., 
1750 rpm., 3.3 HP. at 1160 rpm., 220/ 
440 v. 3 ph. 60 cy. 

2—6000 cfm op gg 1.65” stat. pres. dir. 
con. 2.7/.8 HP. 220/3/60 A.C. Motor. 

31—6000 cfm A atti Bulletin 512389, 3” 
stat. pres. 7 blade, dir. con. 5/1.5 HP., 
1765/1175 rpm., 220/440 v. 3 ph. 60 cy. 
West. TEFC Motors. 

2—5000 cfm Sturtevant 1.8 stat. pres. 4.2/ 
1.25 HP., 1750/1150 rpm., 3 ph. 60 cy., 
220/440 v. ball bearing motors. 

2—4000 cfm 3” stat. pres. Sturtevant dir. 
pag Rn speed, TE Westinghouse 220/440 
oto 

1—4000 a 3” stat. pres. Sturtevant Axial 
Flow vent fan dir. con. 4/1.2 HP., 1750/ 
1150 rpm., 220/440 v., 3 ph. 60 cy. Tot. 
Enc. West. Motor. 


115 Volt, D. C. 


8—4000 CFM Sturtevant 3” stat. pres. 115 
v. Westinghouse SK Motors. 

4—4000 cfm American Blower 3” stat. pres. 
4/1.7 HP., 1750/1310 rpm., 115 v. West- 
inghouse SK Motors. 

1—3000 cfm 3” stat. pres. B. F. Sturtevant 
1750 dir. con. 3/1.25 "HP., 115 v. 


D.C. Mot 
1—250 CFM2%" stat. L. J. Wing, with 
i con. 1/5 HP., 3300 rpm. Diehl 

otor. 


NEW—CENTRIFUGAL BLOWERS 


1—Roots Industrial Blower 16 
x30 with 8 to 1 ratio gear reduction unit, 
dual shaft unit with single pulley shaft 
complete with 75 P. 220 or 440 v 3 ph. 
60 cy. A.C. Motor. 


A. C. MOTORS 


3 ph. 60 cy. 

Ne. HP Type Make RPM Volts 
1New 500 Syn’ Elec. Machy. 120 2200/4000/ 
1 200 CS West. 220/440 
1 West. 257 220/440 
1 150 CS West. 720 22/440 
1 150 CS West. 1700 
4 150 FX Lonis Al, 1890 220/440 
1 125 Syn Elec. Machy. 164 220/440 
2 Reliance 220/440 
2 125 est. 720 2200/220/440 
2 100 Reliance 495 /440 
2 100 West. 2200/220/440 
2 100 E. 440 
2 100 Elec. Machy. 720 220/440 
5 100 TEFC M 1750 220/440 
2 G.E. 490 220/440 
1 75 Syn __ Elec. Mach. 900 220/440 
1New 75 CS West. 3600 220/440 
3 50 K G.E. 1800 220/440 

BRAND NEW SAFETY SWITCHES 
3P.S. T. 


800—60 amp., 550/440 or 220 v. A.C. Wads- 
worth non-fusible Safety Switches, 
Catalog No. 8963. 

Price $10.50 each. 

—60 amp., 230 v. A.C. Wadsworth— 
fusible Safety Switches, Catalog No. 
8763A. 

Price $18.50 each. 
* Special Discounts on quantities. 


NEW FLEXIBLE COUPLINGS 


1200—New Lovejoy bronze flexible couplings 
1” bore with Neoprene spider, Cat. 
No. 1A-100, can be bored to 14%”, 14%” 
and 1%”. Can hw bushed down to %” 
Price $4.85 each 
* Special Discounts on quantities. 


MOTOR GENERATOR SETS 


2506 V. B. C. 

Motors 220/440 or 2200 v. 3 ph. 60 cy. 

No. KW Make Speed 
1 150 West. 1800 
1 135 G.E. 1200 
1 1 West. 1800 
2 1 Delco 1150 
2 75 West. 720 
1 50 Cr. Wh. 

2 50 West. 490 
1 40 G.E. 720 
3 40 West. 900 
1 40 G.E 1750 
1 35 G.E. 850 (850) 
1 30 G.E. 680 
1 30 West. 

1 25 West. 1150 
1 20 E. 1150 
2 20 Deler 1200 
2 15 West. 1800 
1 7% West. 1150 
1 Wert 1150 

VARIABLE SPEED MOTORS 
230 V. D. C. 

No. HP Make Type RPM 
2 200 Reliance 1970T 400/1200 
3 133 DM 875/1750 
8 100 Reliance 1050T 400/1000 
4 50 est SK-190 320/960 
4 50 West 300/1200 
1 45 West. SK-143 500/1500 
1 40 SK-180 385/1200 
1 40 Al. Chal 400/1200 
1 35 est SK-143 500/1500 
1 30 GE DLC-50 400/1200 
1 20 SK-123 400/1600 
1 20 West Sk-110 500/1500 
1 15 West. SK-100 500/1500 
2 GE. RF 400/1200 

TRANSFORMERS 
1 ph. 60 cy. 

Ne. KVA Make Pri. See. 

25 new 25 Allis Chal. 450 120 

20 new 25 Allis Chal. 440 110/220 

15 new 25 Allis Chal. 220 220/110 
3 new 374% ‘West. 450 120 
1 50 G.E. 2300 220/440 
3 50 West. 11000 ©2200 

SLIP RING MOTORS 
3 ph. 60 cy. 

No. HP Type Volts Make RPM 
2 700 MT-415 2200 G.E. 900 
2 2200 G.FE. 9n0 
? 400 MT 220¢ ~G.F. 900 
lnew 200 220/440 G.F. 600 
75 I-M 220/440 G.FE. 600 
& Cw 2200/220/440 West. 860 


CIRCUIT BREAKER 


1—3000 Amp. ITE, type LG, 6 pole, rigid 
arm, solenoid operated, for 440 v. 3 ph. 
0 cy. 


SURFACE COMBUSTION 
GARDEN CITY HEAT TYPE 
EXHAUSTERS 
| SSP, 14000 cfm at 1292 rpm., 


P. @ 70 deg. F and 8” water for 1200 
deg. F. operation. 

2—#50 Single SSP, Byer cfm at 1375 rpm., 

S.P. @ 70 deg. F and 8” water-for 1200 
deg. F. operation. 


SPECIAL BARGAIN 

AIR COMPRESSORS 
7—240 crs Westinghouse type 4 3 0 HE. 
220/440 or 2200 v. 3 ph. 60 ¢ ‘as 


Ring Motors, auto. control. 
. Motors or Oil or “Gan urn 


WELDING and CHARGING SETS 


1—Chandeysson 50 KW., 40 V. D.C. 600 
rpm. 75 H.P. Synchronous Motor 220/ 
bay 4 v. 3 ph. 60 cy., with exciter 100% 


1—Thompson Shell Welder including West. 
control, 6 electronic tubes, % HP. A.C. 
Motor. 

1—Federal special seam welder 200 kva., 
220/440 v. 60 cy. 5 DC max. sec. amps. 
34000 at 4x33 throat, sec. volts 5.1 10.2 
max. air pres. 90 min. water inlet pres. 
65 lbs. 70 deg. F. max. 

1—Federal seam welder 150 kva., 220/440 
v. 60 cy., .6 DC max. sec. amps. X30,000 
at 4 BY-28 throat sec. volts 4-8 max. 
air pres. 90 deg. min. water inlet pres. 
50 lbs. at 70 deg. F. 1 HP. A.C. Motor. 


DYNAMOMETER 


“Hi-Eff’ hydraulic size 354%, model 58S, 
3100 rpm., Taylor Mfg. Co. 


FREQUENCY CHANGERS 


—25 kw., 220/440 v. 3 ph. 180 cy., G.E. dir. 
con. to 25 HP., 1800 rpm., 220/440 v. 3 ph. 
60 cy. Motors. 


SYNCHRONOUS MOTORS 


1—New 500 HP., Elec. Machy. Co. 2200/220 
or 440 v. 120 rpm. 


ENGINE GENERATOR SETS 


10—NEW 1 kw. 14.25 v. D.C. and 2 kw., 28.5 
v. DC. Homelite portable gas eng. Gen. 
sets. Can furnish lamps and batteries. 
Suitable for farms and camps. 

3—5 kva. 120/240 v. 1 ph. 60 cy. Witte 
Diesel. 
1—10 kw., 115 v. D.C. 1200 rpm., Hercules 
DIESEL. 
30—NEW 25 kva. West. toby v. l and 3 
ph. 60 cy. LeRoi GA 
1—35 kva. 220/440 v. 3 a 60 cy. 257 rpm., 
Ridgway STEAM. 
3—100 kw., 240/120 v. Delco 1200 rpm., dir. 
driven by 150 HP. Superior GBD-8 5%” 
x7” 8 cyl. DIESEL 
1—125 kva. G.E. 220/440 v. 3 ph. 60 cy., 
dir. con. Skinner UNIFLOW Engine. 


INDUCTION HEATING CONVERTER 


New Van Norman, type indoor, floor, hi- 
freq. 32 kw. 220 v. 1 ph., 60 cy. 150 A. 
enclosed type. 


PUMPS 


8—1000 GPM Worthington Cent. 1 stage, 
6%” suc. 5” dis. 150% pres. dir. con. 133 
HP., 875-1750 rpm., 230 v. D.C. Motors 
and control. (Can furnish A.C. Motors 
if desired.) 


WINCHES 


240—Winch assembly portable engine hoists, 
swivel hook, 4%” 1, with 1%” opening 
and 30’ of 4%” cable. Hand cranked, 
double reduction gear with drum 5%” 
w. can be used with A.C, or D.C. 
Motors. 


CONDENSER 
450 kva., Elec. Machy. 2200/220 or 440 v. 
3 ph. 60 cy., 120 rpm. 
CAR PULLER or WINCH 
1—Welen, 2 drum Winch or 


rated 8600# per drum with 25 HP 
Vertical Motor 230 v. D.C. 


SPEED REDUCER 


800 HP. United Engineering Co., double re- 
duction gear Drive ratio 16.4 tol, used 
with 800 HP., 360 rpm. motor. 


GEAR HEAD MOTOR 


50 HP., G.E. 220/440 or 550 v., 3 ph. 60 cy., 
1188 to 13 rpm., splash proof, Dail’ bear- 
ng. 


WRITE, WIRE OR PHONE YOUR ELECTRIC NEEDS—SEND FOR STOCK LIST. LIST YOUR IDLE EQUIPMENT WITH US 


Duquesne Electric & Mfg. Co. Pittsburgh 6, Pa. 


POWER ® August 1948 


; 


, 
| 
ae 
1 
00 
00 
d. 
d 
‘ 
2 
4 
a 
esired. 
267 
3 


AND IMMED/ATE 
DELIVERY 


2 Complete, Modern 


| 575 KVA SKINNER UNAFLOW ENGINE 
= GENERATOR UNITS 


2— 750 HP Skinner unaflow engines, each directly connected to 575 KVA West- 
inghouse 220 volt, 3 phase, 60 cycle, 150 RPM alternating current generator, with 
15 KW “V” belt-driven exciters ‘ 


Complete switchboard control apparatus, with switchboard operated variable speed 
synchronizing devices and automatic voltage regulators. 


Also Available: 
) surface condensers with motor-driven circulating pumps. 


2— 250 HP low pressure condensing steam turbines with 
auxiliaries. 


This plant is one of the most modern medium-size steam 
power plants on the West Coast. It is complete in every 
detail. 


The units were installed in 1935 and furnished complete 

ait power service for the building and presses of the Los Angeles 

A Times. The plant has always been well maintained and is 

being removed from the Times Building now only because 

‘ it is too small to furnish power for the building which is 
being enlarged to double capacity. 


This complete steam 
power plant is of- 
fered for immediate 
shipment, F.O.B. Los 
Angeles. For further 
information write or 
telephone. 


Beeson Brothers Engineering Co. 


Si 1628 E. Tth Street © Los Angeles 21, California 
Telephone MUtual 9151 
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“CERTIFIED REBUILT” 


FOR MORE THAN 40 YEARS 
THE MARK OF DEPENDABLE ELECTRICAL EQUIPMENT 


MOTORS ...GENERATORS...M-G SETS 


SPEED REDUCERS 
PARTIAL STOCK LISTINGS—WRITE, WIRE OR PHONE YOUR REQUIREMENTS 


A. C. MOTORS—SQUIRREL CAGE 


PUMPS 
M-G SETS 
KW Mfr. wy Vv Output V 
500 Gen. Elec.* AC 250 DC 
150 Cr. Wheeler* 220/449 AC 250 DC 
105 Century b.b. 220/440 AC 70 DC 
106 Gen. Elec.* 220/440 AC 125 DC 
100 Allis Ch.* 2300/4160 AC 125 DC 
7 Star b.b.* 220/440 AC 250 DC 
75 Star b.b. 240 DC 230/460 AC 
4 q 220/440 AC 250 DC 
4 El. Prod 220/440 AC 125 DC 
35 Gen. Elec 220/440 A 48 DC 
) Marble Card /440 AC 60 DC 
30 Elec. Prod.* 220/440 AC 50 DC 
2 G. E. NEW 220/440 AC 125 DC 
20 Whse. 220/440 AC 250 DC 
15 en. Elec. 220/440 AC 125 DC 
V.W. 1500 Amp. 220/440 AC 6/12 DC 
*Synch. motor drive. 
D. C. MOTORS 

Mfr. T Volts Speed 
150 Cr. Wheeler b.b. Cc 230 890 
100 Whse. K181 230 450/900 
75 Allis Ch. 230 800 
75 Allis Ch. E 230 500 
75 Whse. $13L 115 575 
75 Gen. Elec. BRC 115 1150 
Gen. Elec. Cc 375/750 
Whse. SK160 230 550/1100 
40 Whse. SK 230 1700 
40 Whse. S$K133 230 850 
35/50 Gen. Elec. CD123 230 575/1150 

30 i 8-7 115 
30 Whse. SK160 230  350/1000 
30 Star b.b. SB 230 1750 
25 Whse. SK100L 230 1100 
25 230 750/2000 
25 nd’son (4) C13 115 850 
25 G.E. b.b. CDM93 115 1150 
20 Gen. Elec. RC 230 1150 
20 n. Elec. RF12 230 400/1600 
20 hse. &K93 230 1150 
20 G.E.b.b. NEW CDM83 115 1750 
20 Gen. Elec. RC11 115 1150 
20 Reliance 230 850 
20 Gen. Elec. DLC 230 500/1500 
15 Gen. Elec. LC 230 =. 5501100 
15 Gen. Elec. RC 115 1150 
15 h 85RS 230 1750 
15 G.E.b.b. NEW CDM67 115 1750 
15 en. Elec. RC10 230 1150 
15 . (5) SK90 230 825 

D. C. GENERATORS 

KW Mfr. Type Volts Speed 
600 Gen. Elec. Mec 500 750 
150 Milwaukee A 250 600 
150 Cr. Wheeler b.b. TEFC 250 1200 
105 Century b.b. 1500a 70 1200 
100 ~=Gen. Elec. RC17 125 1200 
75 Allis Ch. E 250 1100 
75  Whse. 8 125 600 
40 Gen. Elec. Cc 250 1500 
40 Whse. SK 250 1150 
30 ~—_ Elec. Prod. BB 50 1150 
25 Whse. SK 250 1750 
25 NEW b.b. CD93 125 1450 
24 SK 600 850 
20 250 1150 
15 Gen. Elec. RC 125 1200 


i—3 HP 1200 RPM 


i—7' HP 900 RPM 
3—5 HP 1800 RPM 


EXPLOSION PROOF MOTORS—NEW 


2—7'/2 HP 1800 RPM 


HP 900 
i—15 HP 1800 RPM 
2—20 HP 1800 RPM 


ARTHUR WAGNER COMPANY 


FANS . 


Type olts Ph 
150 Whse. Synch. 440 750 1— 250° G.E.2200V LK 
150 Whse. F 440 500 1— 200 Reliance b.b. NEW C6085 
50 G.E. int. MTC5337 440 750 1— 150 Reliance b.b. NEW 14C6085 
50 Allis Ch. ANY 440 1500 1— 150 Gen. Elec. I-K 
40 G.E. I-K 440 750 1— 150  Whse. 2200 V. CS771-1C 
30 750 1— 150 Reliance b.b. NEW B6085 
25 750 1— 150 — b. = encl. AA 
A. ERATORS—60 150 B 
KVA Mfr. olts Speed 125 Cont, 2200 V. b.b. 
625 Gen. Elec Cis 2300 450 1— 125 Rel. TEFC NEW B6085 
500 ~—Aililis Ch. 3 bre. 240/480 360 1— 100 Rel. TEFC NEW C5085 
300 Gen. Elec. ATB 240/480 720 1— 100 G.E. b.b. NEW K5048 
250  Whse. G 2300 600 %I— 100 Gen. Elec. KT343 
200 Gen. Elec. TB 240/480 900 1— 75 Reliance TEFC NEW C5084 
156 ©G.E. 1 brg ATB7558 240/480 1200 1— 75 Reliance b.b. NEW C505 
125 Whse. G 246/480 720 1— 75 Gen. Elec. KT329Y 
125 Gen. Elec. TB 240/480 300 1— 75 Gen. Elec. I-K 
125 Whse. 25 cycle G 240/480 750 2— 75 Reliance b.b. NEW C505 
100 hse. 2300 900 2— 60 Reliance b.b. NEW B504 
63 El. Machy. 180 cy. 240/480 1800 1— 60 Rel. TEFC NEW C505 
60 El. Machy /480 900 2— 60 Reliance b.b. NEW C504 
56 Gen. Elec ATB 240/480 900 1— 60 Allis Ch. 4000/2200 V. AR623 
50 Cont. b.b. $107 120/208 1200 1— 60 Gen. Elec. -K 
1244 Whse. b.b. NEW 240 1200 1— 50 G.E. TEFC bb. KF445 
A. C. MOTORS—SLIP RING CS405S 
3 60 Cycle 220 or Volts 50 GE.NEWbb.HT  KG405 
Elec. Ly 360 2— 50 Relianceb.b.NEW (445 
1— 300 GE. 2200V 1800 n. Elec. 
200 G.E.2200V IM-15A 700607 Whee. WL607 
1— 150 G.E.2200V. I-M 
150 G.E. int. duty ITC-15 720 40 Gen. El speed 
1— 125 Wagner 2200 V. BR 900 KT 
i— 100 Allis Ch. ANY m 
100 = Al. Ch. b.b. NEW ARY 600 30 
2— 100 Wagner 2200 V. RS-26V 1200 2 30 Gw. NEW * a K365 
2— 100 Whse. int. 2200 V. CI856C 600 
75 Ideal 1200 2— 30 G.E. NEW hitorg KG365 
1— 75 Gen. Elec. MT558 o 2 
75 Gen. Elec. IM-14 600 
1— 75 Gen. Elec MT337 1800 
1— 50 Fair Morse BV 720 1 30 Wan OOTP 
1— 50 Gen. Elec. int. ITC 600 ion 30 = C3646 
1— 50 Whse. int. Cl 600 
= 50 Gen. Elec L-M 720 2— 30 Reliance TEFC NEW (C444 
Gea. Elec. MT336 900 5— 25 ~—Reliance b.b. NEW C364 
 - 40 Allis Ch ANY 450 Ls 25 Reliance TEFONEW B365 
1— 37 G E int. ITC 600 2— 25 Reliance b.b. NEW C404 
= 35 Lancashire ih: 1800 2— 25 Reliance TEFC NEW C405 
30 Gen. Elec OMT336 1200 = spl. b.b. 
1— 30 Gen. Elec MT346 600 — 25 Gen. Elec. 
= 25 Triumph R 1200 1— 25 Allis Ch. AN 
1— 25 Gen. Elec. -M 600 25 Whee. sd 
1— 2 GE. int. MTC5312 900 25 Gen. Elec. 
220 GE.bb. MT503 1800 1— 20 
2 P&Hbb. int. Wwi8 1200 
1— 20 Gen. Elec. MT332 720 agg en. Liec. 
20 GE. int. MTC5302 1200 4— 20 Reliance b.b. NEW C364 
1— 15 Gen. Elec. MT502 1200 2— 20 L.A. NEW exp, pri. EX364 
15 Watson KHV 720 20 Whse. NEW b.b. spl. CS364 
A. NCHRONOUS 1— 20 Whase. cs 
H.P. Volts Speed 1— 20 Gen. Elec. b.b. I-K 
667° Gen Blee 2200 450 2 GE.NEWDD. 65 
300 Whse. G 2200 /440 600 2— 20 Diehl TEFC NEW INF364 
250 Ideal 2BC-M4 2200 450 2 20 Century b.b.4speed SC594 
200 Gen. Elec ATI 220/440 900 2— 15 Whse. a 3365 
150 en. Elec ATI 200 450 2— 15 Whse. TEFC NEW C8365 
150 Gen. Elec ATI 220/440 300 4— 15 G.E. NEW b.b. 4 
150 Gen. Elec ATI 220/440 600 2— 15 Diehl NEW b.b. D1326 
125 Whse. G 300 900 2— 15 Whse. NEW TEFC] [ CS326 
125 G.E. splprf. TS955 220/440 1200 1— 15 Diehl. TEFC NE , INF3 ¥ 
100 American b.b. H /440 900 4— 15 Gen. Elec. 
75 El. Machy BRKT 550 900 1— 15 Gen. Elec. rela 
60 Gen. Elec. TI 220/440 900 1— 15 _L. Allis OX365 
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_ CHICAGO 7, ILL. 


A. C. MOTORS—25 CYCLE 
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MODERN EQUIPMENT 


IMMEDIATE DELIVERY. 


COMPLETE BOILER PLANT DIESEL LOCOMOTIVE 
Erie City Boiler, 45,000# per/hr., 180+ pressure, 1—45-ton, General Electric-Cummins Standard 
ASME Code. Pulverized coal fired. Excellent condi- Gauge. 
tion. MISCELLANEOUS. 


AIR CONDITIONING UNITS 


AIR RECEIVER—5’ diam. x 14’. 
1—Frigidaire—20 ton capacity. 


‘ . BLOWERS—Buffalo, Roots, American, etc. Up to 
1—Carrier—30 ton capacity. 60,000 CFM. 

DIESEL ENGINES MOTORS—NEW 1% H. P. to 125 H. P., X. P., TEFC, 
3—Buda, Model 6LD468, 68 H. P. Open, 
1—Hercules, Model DWXDS, 150 H. P. — Allis Chalmers, etc. Up to 2000 


AIR COMPRESSOR REDUCERS—P hiladelphia, Farrell-Birmingham, 
Ingersoll Rand, type 40, 7” x 64%” x 5”, 194 CFM, Cleveland, etc. Up to 57 H. P. 


100+ W.P., 40 H. P., TEFC, 3/60/220/440 volts STEEL STORAGE COAL BIN—275 ton, riveted. 
with Control. New 1942. 


TRANSFORMERS—7!2 KVA TO 500 KVA. 
BUCKET ELEVATORS WELDERS—300 and 400 amps., Gen. Electric and 


3—46’, 48’, 68’ Centers. Hobart. 
DIESEL POWER GENERATORS 
*AC or DC 
Quan. KW Make Model HP RPM 
— 300 Gen. Motors 8-268A 450 1200 
5 100 Superior GDB-8 150 1200 
3 100 Gen. Motors 3-268A 150 1200 


*DC GENERATORS—120/240 VOLTS 
AC GENERATORS—ANY VOLTAGE 


og 


70 PINE Street DIGBY 8-0373 Wi] NEW YORK 5, N. Y. 


= 


FOR SALE VACUUM PUMP 
4000 KW TURBINE GENERATING PLANT 
Consisting of AIR COMPRESSORS 
1—2000 KW and 2—1000 KW General Electric, 3 m‘teemtoan 


phase, 60 cycle, 480 Volts, 3600 R.P.M. Condens- 
ing Turbo Generator Units. Complete with all 


PUMPS 


Auxiliaries. General Electric inspection reports ee 
A. G. SCHOONMAKER CO., INC. WRITE US 

50 CHURCH ST. Digby 9-4350 NEW YORK 7, N. Y. C & S MACHINERY CO. 


715 Howard St. St. Louis 6, Mo. 
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iably Rebuilt—YEAR G 
Re laDiy ReDUI Guarantee 
A.C. Squirrel Cage Motors 230 V. Variable Speed 115 V. D.C. Motors Low Voltage 
150 Al. Ch. 514 | H.P. Make Type Ss 25 GE. CDM95 1200 bi . 
128 trod. E | 280 GE CD83 750} am Mak Voltage 
125 Lo 75 Cr, wh. eMC 475 730 20 West. SK110L 750 
G.E. 1800 .E. 8000 H-V-w. 6/12 
5 
oan 600 V. D.C. Generators 6000 Chandeysson 6/12 
75 Al. Ch 3800 | 50 West. sk 500/1500 | Speea | £000 M-B-O'C. (2)...... 6/12 
75 GE. KT-347 1200 | 35 RF 500/1500 | 200 Cr. Wh. you | 5000 
60 G.E.(2) KG 1800 5 G.E. (3) RF12 50071500 | 30 Burke 1750 | 5000 Col. 8/16 
50 Ideal 1150 5 GE. RFIS, 40/1600 | 30 E.D. 1150 | 2000 H-V-W. 6/12 
50 £E.D.(5) TEFC 1800 | 20 G.E.(2) RFI2 400/1200 1000 Chandeysson 6/12 
— 5 ED. 0s 500/1500 obart 
A.C. Clipring Motors 5 West. SK 250/1500 | XW = Speed | 1000 H-V-W. 12/24 
600 Cr Wh. 25ey. 30] 19 GE. RF1O 60/1800 | 300 Star 15 
100 Wagner 25 cy. ao} if 1200 200 (3) G:E. MPC 1200 | 67 Cont. 15 
10 GE. RF —-400/1200 | 150 West. 1200 750 Star 15 
50 Al. Ch ARY 600 150 G.E.- 600 | 1000 G.E. 15 
230 V. D.C. Motors 50 GE. 1200 | 800 G.E 22/23 
OGE: MT-352 |150 «GE. RC19 soo 39 17501 600 Rel. 24 
jest 100 CDP 1750 | 3° Goat. 
720 |100 Ai. ¢ is GE 13931 
wee 1750 | 550 co. 27 
A.C. Synchronous Motors Weat. 1750 | 1600 G.E 30 
2-200 Ideal 257 | Wees (3) SK160 125 V. D.C. Generators 100 
-E. 1200 | 4 G.E. 1750 | ew Make on 200 est., . 
4 West. (2) SK103 1750 a peed | 205 G.E. 32 
Generators RC 1075 | 250 .. 1328 | 1000 G.E. 33 
Make Speed | 30 G.E RC 1100 | 100 (2) West. 205 GE 42 
G.E. 600 | 3 West. 8K 975 | 100 E. 1200} 24 G.E. 44/54 
3 G.E. (2) RC 775 | 100 Ei. Meby. 1200] 75 an 80/10 
ertner 
Make D.C. A.c. | 2 Rel. 92T 1150 | 50 rt. 800 
.D. co .E. 
Ideal 115 440 | 2 West. SK60 1750 | 15 E. 1150 Cen 
El. Mehy. 230 440 | 20 West. SK83 1750 | 10 Rogers 1450 | 
Hertner 115 440 | 2 G.E. cD 1200 | 7% West. 1200 . 
El. Spec. 110 110 | 20 Star(2) SHB30 201 5 G.E 1750 | 1000 G.E. 75 


ONLY PARTIAL LIST—SEND FOR No. 15 


EST.1910 J. LAND ING, <—39TH YEAR 


New England 146 GRAND STREET, NEW YORK 13, N. Y. Pennsylvania 


Representative: PHONE: CAnal 6-6976 Office 
BOSTON, MASS. | READING, PENNA. 


411 Atlantic Ave. 10th & Exeter Sts. 


South Western Representative 
Phone: Liberty 4300 Phone: Reading 2-6866 


HOUSTON, TEXAS, 1400 Carr St., Phone: Charter 4-6558 


FOR SALE 
unit, Steam conditions 525+, : 
350° superheat, condensing. | Special Of f erings 
Generator 3-phase, 60 cycle, 
450-volts, 1200 RPM with 40 TURBO-GENERATORS BOILERS ENGINE-GENERATORS 
KW exciter. 1—3500 KW 2300 V. Cond | 1—150,000# 450+ New 1—375 KW 2300 V. Uniflow 
2—2500 . Con — 30, 
Machine New in 1941 1—2500 KW 2300 V. Cond | 1—1030 HP 225# 1—150 KW 240 V. 
1—2000 KW 600 V. Cond | 4— 500 HP 200+ 1— 75 KW 240 V. Uniflow 
G. DeRose 11300 KW 600 V. DC |2— Soo HP AIR COMPRESSORS 
408 Donovan Bldg. Oetroit, Mich. 2— 480 HP 1—6000 CFM 50# Motor 
2—1250 KW 2300 V. Cond | 2— 400 HP 180+ 2—5600 CFM 50 Motor 
2—1000 KW 480 V. Extrac. | 1— 400 HP 200# 1—1200 CFM 100# Motor 
1—1000 KW 2400 V. Cond | 1— 300 HP 2004 1— 700 CFM 100# Motor 
1— 750 KW 2300 V. Cond | 2— 250 HP 160¢ 1— 400 CFM 100# Steam 
1— 600 KW 240 V. Cond |1— 175 HP 15+ 1—6000 CFM New 
1— — 600 V. DC 3— 158 HP 150 | 1—5000 CFM 10# Rotor 
1— 500 KW 480 V. Type Syn. Motor 440 V. 
1— 500 KW 480 V. Extrac. TRANSFORMERS BELTED GENERATORS 
2 125 KW 220 V.N.G. | 3—S00 KVA 11,000/460 1—S00 KW 225 RPM 550 V. 
1— 125 KW 600 V. Extrac. | 3—S500 KVA 13,800/575 1—350 KW 300 RPM 550 V. 
1— 50 KW 220 V. N.C. | 3—200 KVA 600/220/110 1—180 KW 600 RPM 550 V. 


Write or wire for additional data and prints. 


A. LEE ELLIS CO., U.S. Machy. Bldg., 140 Federal St., Boston 10, Mass. 


The Buyers Must Be Satisfied —Always 
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1250 KVA GENERAL ELECTRIC CONDENSING TURBINE-GENERATOR UNIT 
AVAILABLE IMMEDIATE DELIVERY 


Actual photograph— 


1000 KW, type M, 18 stage condensing, 250 lbs. 
pressure, 100°F. superheat, 3600 RPM General 
Electric condensing steam turbine direct connected 
to a 1000 KW 80% P. F.—1250 KVA, type ATB, 
form HT, 3 phase, 60 cycle, 1203 amperes, 600 
volts, 3600 RPM General Electric alternating cur- 
rent generator, serial #4219041 complete and 
equipped with 14 KW, 125 volt, 3600 RPM direct 
connected exciter, rheostats, a 2150 sq. ft. C. H. 
Wheeler surface condenser with condensing 
auxiliaries. 


EXCELLENT CONDITION A COMPLETE INSTALLATION 
ELECTRICAL END CAN BE CHANGED OVER FOR EITHER 480 or 2300 VOLTS 


UTILITIES ELECTRICAL MACHINERY CORPORATION 
600 National City Bank Bldg., Cleveland 14, Ohio Wire or Phone Long Distance 422 


AT AUCTION 


TURBO GENERATORS, BOILERS, PUMPS and EQUIPMENT 
of MUNICIPAL POWER PLANT 


At the Electrical Department of THE BOROUGH OF PERKASIE, PA. 
(Suburb of Philadelphia) 


THURSDAY, AUGUST 5, 1948 at 11 A.M. 


Daylight Time, On the Premises 
The sale includes the following items to be sold in separate lots only 


Allis Chalmers turbine driven generator unit 1250 KVA, 2300 V, 314 AMP, 60 C, 3 Ph., 
3600 RPM driven by Allis Chalmers steam turbine with exciter, motors, Terry turbine, 
switch gears, Westinghouse alarms and Ingersoll-Rand centrifugal pumps. General 
Electric turbine driven generator 600 KW unit, 750 KVA, 3600 RPM, 2300 V, 188 Amp, 
3 ph. with switch gear panel, 2 Cameron centrifugal pumps with circuit breakers 
and compensators. Vogt 334 H.P. conventional bent tube boiler with walkways, 2 
water columns, valves, gauges, etc., capacity 40,000 Ibs. steam per hour. Keeler 298 
H.P. cross drum water tube boiler with similar equipment. 2 Worthington centrifugal 
boiler feed pumps driven by Terry steam turbines. Duplex boiler feed pump, Warren 
steam pump, Howell Red Band 5 H.P. vertical circulating pump 220/440 V, 60 C, . 
3 ph., 3450 RPM with G.E. motor and Ingersoll-Rand 2 H.P. circulating pump, 3470 
RPM. Pennsylvania 8x9 Class 3 Air Compressor, 104 cu. ft. capacity per minute with 
25 H.P. motor and operating equipment. 3 Kennedy Van Saun—one 4x7 ft. and two 
3x7 ft.—Air Sweep pulverizing tube mills with motors and switches, Water Softener, 
Heater and Storage tank, conveyor, ash hoist, weighing equipment, quantity structural 
steel gratings, wallways, stairs, etc. 
Present Borough requirements now exceed the capacity of this equipment. Conse- 


quently power is now being purchased from Penn Power and Light Company. Hence 
this sale at auction. 


Descriptive Catalogs upon application to 


SAMUEL T. FREEMAN & CO., Auctioneers 
1808-10 Chestnut St., Philadelphia 3 


27 William St., 
New York 5, N. Y. 

80 Federal St., 
Boston 10, Mass. 
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2 COMPLETE VARIABLE 

SPEED DRIVES 300 
300 
200 
100 
75 
60 
60 
50 
30 


200 © DC generator, General 
Electric. oe MPC, 250 voit, 800 
amp, 1200 RPM, direct connected 
to 300 HP synchronous 
General Electric, type TS, . i 
D.C. Motor. 


250 HP, General Electric, typo 
re form A, 245 volt, 730/975 


POWER SPECIALS 4 partiat tisting From cnicaco’s 


A. C. GENERATORS 
KVA Make 


Al. Chirs. 
Gen. Elec. 
Al. Chirs. 
Gen. Elec. 
Al. Chirs. 
F. Mrse. 
F. Mrse. 
Whir. 
Gen. Elec. 
12} M. Card 


Volts Speed 
2300/4160 600 
480 450 
2300 720 
2200 900 
440 1200 
2300 300 

460 

240 

240 

127/220 


KTP 


IK 
KT 


With ze starting and con- 
trol pane 


RPM, 


TRANSFORMERS 
KVA Type Make Pri. 


Sec. 


SYNCHRONOUS 
MOTOR SPECIALS 
_—_ HP Allis Chalmers, 3 ph. 
2300 volt, 


pedestal 
were used on compressors. 


100% P.F. 360 
Sleeve bearing, 


1-2500 Oil Wstg. 2400 480 
1-1500 Oil Uptg. 34650 480 
3-100 Dry Wstg. 240/480 120/240 
3-100 Oil Wag.  4600/ 460/230/ 
2300 115 

6-75 3400 6900/ 
2300 


Oil G.E. 


A.C. GENERATORS 


Make Volts 
Wstghse. 2000 
Gen. Elec. 2200 
Wstghse. 2200 
Gen. Elec. 2300 
Al. Chirs. 24 


Speed 
240 
257 
900 
720 
360 


1320 W. CERMAK RD. 


SYNCHRONOUS MOTORS 
Type Volts Speed 
2 900 


KF 
Cs 
K 


3—375 
HCC, 


full automatic G.E. 


100 

1200 

220 900 
220 1200 


6000, or 13200 volts. 


Write for our latest stock catalogue—No. 4805-1 


CHICAGO ELECTRIC COMPANY 


CANAL 2900 


SQUIRREL CAGE MOTORS 
Type Volts 


CS 4400/2200 1800 


220/440 
220/440 
220/440 
220/440 


440 
220/440 


ROTARY CONVERTERS 


KW General Electric, 
6 ph, 60 cy. comp. int. 275 volt, 
control, 
transformers arranged for 2300, 4100, 


LARGEST STOCK. 


SLIPRING MOTORS 
Make Type Volts 
Wstg. CW 
G.E. IP 
Al.Ch. ANY 
G.E. IM 
Al, Ch. 

Al. Ch. 
Wstg. 
G.E. 
L. Al. 
F. Mrse. 
Wstg. 
G.E. 
Lincoln 
G.E. 
G.E. 
G.E, 


Speed 
440 1800 


Speed 
6600/440 
6600/2300 
2300 
2300 
4000 
220 
2300 
440 


220 
440 
440 
220 


440 1800 


STEAM TURBINE 


2500 KVA General Elec- 
tric, 3 phase, 60 cycle, 
2300 or 4160 volts, 
3600 RPM, 165 Ibs. 
condensing. 


type 


with 


CHICAGO 8, ILL. 


MOTORS 
3 PHASE—25 CYCLE—220 440 VOLTS 


H.P. Make 
50 Fairbanks Morse 
75 Fairbanks Morse 
5 Gen. Elect. 
75 Gen. Elect. 
Allis Chalmers 
Gen. Elect. 
Gen. Elect. 
Gen. Elect. 
Allis Chalmers 
Gen. Elect. 
Gen. Elect. 
Gen. Elect. 
Gen. Elect. 
Westinghouse 


Frame RPM 
Ball Bearing 750 
B.B. Slipring 750 
2200 volt 750 
1500 
1450 

365 
480 
480 
1450 
1455 
730 
485 
490 
490 


Type 
H16B 
H16 
IK 
IK 


1K-17 
IM-16 Slip Ring 
IM 17A 
IK 
MT 
cs 


557 
Slip Ring 


Slip Ring 


TRANSFORMERS 
3—667 KVA New Transformers—0O.I.S.C. 
13,800 Volts Primary, 480 Volts Sec- 


ondary, 1 Phase 60 Cycle with Tops 
—for June 1 delivery. 


TRANSFORMERS 


38—150 KVA Niagara OISC 2400/120/240 1 
60 evcle with Taps. 

38—150 KVA Niagara OISC 2400/240/480 1 Phase, 60 
eyele with Taps. 

6—100 KVA Niagara OISC 2400/240/480 1 Phase, 
60 evele with Taps. 
3—100 KVA Niagara OISC 

cycle with Taps 
3—75 OISC 2400/2407480 1 
cycle with Taps 


38—50 KVA Niagara OISC 2400/240/480 1 Phase, 60 
cycle with Taps. 


ERIE ELECTRIC 


Phase, 


2400 7120/240 1 Phase, 60 


hase, 60 


FREQUENCY CHANGERS 


All Sizes in Stock. 60 cycle to 90 cycle. 
100 cycle, 120 cycle, 180 and any 
other high cycle if desired. 


HORIZONTAL & DUPLEX 


Compressors & Vacuum 
Pumps after Coolers, Filters 


CYCLE MOTORS 
1—1270 Elect. ce Motor Type 
&.%.1. Volts 150 RPM 


1—1900 Gen. Elect. Synchronous Motor Type 
A.T.L. 95 Volts 150 REM 


MOTOR GENERATOR SETS 


2—350 KW General Electric Sets 250 Volts D.C. driven 
by 500 HP. 3 Phase 25 Cycle motors. 


ROTARY CONVERTER 


1—2000 KW Westinghouse Rooster type Rotary Con- 
verter 230 Volt D.C.—3 to 6 Phase, 25 Cycle, 4600 
Volt Transformer. 


300 HP. COMPENSATORS 


2—300 HP. Gen. Elect. Reduced Voltage manually 
operated Type CR1034, 3 Phase, 60 cycle, 440 volts. 
— Type with undervoltage and overload protec- 
tion 

1—300 HP. Gen. Elect. Reduced Voltage manually 
ae Type CR. 1034 K 22 3 Phase 60 cycle 440 
volts 


NEW MOTORS 


300 New Gen. Elect. & Westinghouse 
Motors in stock from 1 to 100 H.P. 


MOTORS 
1—75 IIP. Fynn-Weischel Syn. 3/60/440/1200 RPM. 


Elec, Slipring Type I Form M., 3/60/440/ 


1—100 HP. Gen. Elect. Type K (New Motor) 3/60/440/ 
1800 RPM. 


1—100 HP. Westinghouse Slipring Type CW, 3/60/ 
440/435 RPM. 


—100 HP. Westinghouse Motor Type CS-867A, 
~3700/440/885 RPM. 


West. Slipring Type CW 3/60/440/1200 


1—100 HP. Gen. Elect. Shipring 3/60/440/1200 RPM. 
1—200 Gen. Elect. Type KT. 572 3/60/440/600 RPM. 


Gen. Elect. Slipring Type I Form M. 
3725/40/50 RPM. 


1—500 HP. Allis Ch, Slipring 3/60/2200/514 RPM. 


ae Gen. Elect. Type I Form K, 3/25/440/485 


1—600 HP. 


1—600 HP. 
490 RPM. 


VARIABLE SPEED MOTORS 


2—300/150 HP. General Electric Motors Type BTA.— 
% Phase 60 eycle 440 volts 560/280 RPM with con- 
trols 


West. Motor Type CS, 3/25/550/490 RPM. 
Gen. Elect. Slipring Type MT, 3/25/550/ 


3 PHASE 550 VOLTS 25 CYCLE 
MOTORS 
Write tor our stock list of approximately 
500—3/25/550 Voltmotors 


Co., INC. 


124 CHURCH ST. 


BUFFALO, N. Y. 
CL. 4758 
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700 GE. 
700 Wstc. | 50° 
300 Al. Ch. 4500 720 | 600 Pa 
200 G.E. 2200 720 
200 G.E. 2200 600 | 42° 
200 Wstg. CS 440 1800 300 
150 Century 440 1800 250 
125 Ai.Chirs. AR 440 450 
125 G.E. K 440 1200 250 ees 
100 Al.Ch. AR 440 514 60 
100 U.S.E. CFU 220/440 1200 
75 Wstg. CS 2200 900 | 50 #0 870° 
75 GE. K 220 1200 35 1800 aes 
75 GE. K 220/440 1800 35 2 
60 GE. K 220/440 1200 1200 
60 Al.Ch. AR 220/440 600 35 1140 
60 G.E. K 220/440 1800 ee 
50 Wstg. CS 220/440 900 | 900 
50 G.E. K 220/440 1800 30 40 1150 wee 
40 GE. KT 440 900 
HP 40 GE. K 1200 | %° 
100 40 Wstg. CS 1800 30 sgn 
885 G.E. ATI 11400 514 30 G.E. K 514 | 
800 6600 450 | 30 GE. 1200 
stg. 30 =Wstg. 1800 
500 E.M. 2300 514 
400 TS 440 600 

300 3300 990 
KVA 300 F.M. 2 bre. 2300 900 
1625 300 Elec. Mach. 2200 514 = soil 
250 Al. Ch. 2200 720 ea; 
1125 200 Al. Ch. 2200/440 360 ae. 
1000 100 G.E. ATI 2 ee 
pod 75 Al. Ch. 
60 GE. ATI 

560 60 Wstg. 

MOTORS - GENERATORS - TRANSFORMER x 

233 
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SLIP RING MOTORS AIR COMPRESSOR UNIT D. C. MOTORS 
3-Ph., 60 Cy. I-13" and 8 by 10" Worthington FEATHER. HP Volte Make Type Ss 
HP Volts Make Speed ALVE, 285 rpm, 110 tbs. ga., motor-driven, | |200 30 Cr. Wh. CMC 
200 2200/440 1209 complete. $38 (new) 
450 CIRCUIT BREAKERS 100 230 ° 1750 
150 550 G.E. 720 i—5 amp., ITE, 3 pole, 600 v., air 75 230 (new) Whse. sK 1150 
150 2200/440 G.k. 1200 i—4 amp.. ITE. 3 pole, 600 v., air 7 230 Whee. 8K 850 
1 440/220 .E. amp.. Dole, v., air 
100 2200/550 GE. 1800 MOTOR GENERATOR SETS 
GE. SQUIRREL CAGE MOTORS 1—250 kw., 250 v., 1200 rpm., Cr. Wh., conn, to 300 
80 440/220 G.E. (MTC) 900) H Volts Make zype Speed kva., 400/2300 ¥., 3 ph., syn. motor. 
75 2200/550 GE. 1800] 600 50 v., 1800 to 250 hp., 440/220 
cE. Sq. cage Whse. m: 
SE 400 550 1K 720]1—100 900 rpm. Cr. Wh., conn. to 150 hp., 
350 2200/440 Whse. 600 440/ 220 ¥ , sq. 
600}1—75 kw., 125 v.. {200 G.E., conn. to 120 hp., 
r. 900 40/221 . 8d. cage motor. 
400 440 ‘220 .E. A 200 2200/440 G.E. 1200} 1—50 kw., 256 1200 rpm., G.E., conn. to 75 hp., eenraee 
300 2200, 440 G,E. ATI 50 440/220 Howell B. Brg. 1800 440/220 v. G.E. syn. motor. 
250 440/220 Whse. HR 2771150 vert 440/220 G.E. P 1200}1—50 kw., 2350/1200" rpm., G.E., conn. to 75 hp., 440/220 
4150/2300 Whee. 1800 vert. Gk 1200 v., 60 cy., syn. motor. 
$00 2-5 K TRANSFOMERS 
100 440/220 -E. TS 900] 100 2200 550 G.E, KT 60 Cycle 
100 440/220/25 cy TS 375] 75 440 400 
Whee. 440 ‘220 (new) OGA 1800 kva., Al. Chal., 2400-120/240/208 volts, 3 
a., n 0/2 t.. GE a., 
TURBO GENERATOR 1—300 600 22100440 v., GLE. 3—200 Whse., 7200/12400 -240/480 
Generator, 125 kva. 1200 rpm. 440/220 v., Whse.,[1—150 kva., 1800 rpm., 220/550 v.. Whse. 3—200 kva., G.E. 4800/2400- ae 40 v., Lp 
dir. conn. by reduction weer to Turbine, 100 a 1—112 kva., 900 rpm., 440/220 v., G.E. 1—150 kva., Whse., SK, 132 25/215 v., in 
7380 rpm. non-condensing, 150-200 Ibs. ga. pr. I— 98 1800 rpm., 440/220 v., 6—100 kva., G.E., 4600 72200- NEV Vv. 
plete with dir. conn. exciter and switchboard ; practically 2— 75k 1800 rpm., 440/220 v., Whse. 3—100 kva., & F., 450-115/230 v., dry, 1 ph., new. 
new condition, never used. 1—62% bee. ., 1200 rpm., 440/220 ¥., Whse. 3—37% kva., Whse., 440-115 v.. dry, 1 ph. 


HOBOKEN, N. J. 


Rebuilt Guaranteed 


MOTORS CONTROLS -GENERATORS 


Equipment in Stock 


245 Centre St. 
New York 13, 
N. Y. 
Digby 9-1744 


SURPLUS ELECTRICAL EQUIPMENT 


2—2100 HP, GE Ssnchrunous motors, 514 RPM, 
4600/2306 V. 3 phase, cele. P.F. Com- 
plete with rheostats and belted exciters. ee 

details on application 

2—2000 KVA_ Transformers—Single phase, 
cle. gues. .5 KV to 4800/2400 V. *wetinghouse 


1—3500 KVA—3 phase, 60 cycle, 33/13.8 KV West- 
1—600 P.S.T., 34.5 KV Outdoor 0.C.R. 
CO-1-A. 
3 oom. 600 A, 34.5 KV Outdoor Disconnect 
Miscellaneous Distribution Transformer, Cable, 
Sutienes. Potheads and Electrical Instruments, 
Ross Carrier—hardly used. Arch measure- 
fe -F high and 76” wide. 7 Ton capacity. 
All the above are ere 
located at our Pulp 


BLOEDEL, STEWART & WELCH, “LD. 


904 Standard Building, Vancouver, 6. C. 


THREE WIRE D.C. GENERATORS 


i—500 KW Whse reduction gear turbo-generator 
unit, type 6 EHNC, ees compound 

interpole, good commutator 125/2 

i—750 KW generator only, bearing, 

550 RPM, interpole, 425/250 V. 

Splendid condit 

PHILADELPHIA, TRANSFORMER CO. 

566 


BOX DALTON, PA. 


Western Electric—A.C., Type KT. Series 
250 2 H.P. 1200 R.P.M.—100 3 H.P. 900 


100 Used Cutler-Hammer CH A.C. Motor 
Volts 50-60 Cycles. 


Win. 


GOOD USED MOTORS 


214-222 HAMILTON STREET - 


EXCELLENT 
CONDITION 


100 3 Phase. 220 volts, 60 cycles. 
R.P.M.—30 5 H.P. 1800 R.P.M. 


Also Miscellaneous Motors in Various Speeds and Phases. 
300 New Cutler-Hammer CH DC Motor Controls—230 Volts, 2.75 H.P. 


Controls 110 Volts, 25-30 Cycles or 220 


“ ALLENTOWN, PA. 


FOR SALE 


(1) —25 HP, Elec. Co., Ci2, 2200 v, 60 
cy. f. 1150 rpm, cont. rated, Wound rotor 


Reconditioned. 
‘AP. Continental, 230 v, DC, rpm, 


totally enclosed, fan cooled, ball bearing. 
(1) —3 HP, GE, MT948, 3/60/550/1800. Like new. 
HP, GE, MTC5946, 3/60/220/440/1200. 
6 new. 
(1)—120 HP, GE, MTC, 3/60/220/440/690. Re- 
wo le 
(1)—50 HP, West. CS, 3/60/220/440/900. Class 2, 
(3)—25 HP, West. CS, 3/60/220/440/900. Class 
(1)}—75 HP, West. CS, 3/60/220/440/1200 gen. 


purpose, 
Many other items available. Send me your in- 


quiries. 
E. P. DIETRICK 
829 Richmont St. Scranton 9, Pa. 


SA 


tion at 150#, Non-condensing @ 25#. 
ately available in the past 5 years. 


4045 Penobscot Building 


LE 


NEW 5S000-KVA. G.E., 600#-psi., 750°FTT. Turbine-Generator, Automatic Extrac- 


The only New 600#, 5000-KVA immedi- 
Also NEW 1075-KVA. G.E., 450# psi. 


Offered subject to Prior Sale: Wire or Phone 


CHARLES WEAVER & COMPANY 


Detroit 26, Michigan 


TRANSFORMERS 


1 KVA up to 200 KVA in stock 


ARROW TRANSFORMER CO., INC. 
1932 E. Westmoreland St., Phila 34, Pa. 


Phone Go. 5-0488 
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SYNCH. CONVERTERS 


300 KW G.E. 250 D.C. 1200 RPM, 6 PH. 
60 CY 2300/4000 V. TRANSFORMERS. 


300 KW G.E. 600 D.C. 1200 RPM. 6 PH. 
60 CY. 2300/4000 V. TRANSFORM- 
ERS. 


MOTOR GENERATORS 


500 KW G.E. SYN 250 V. 2300/4000 
A.C, 900 RPM. 3 PH. 60 CY. 


500 KW G.E. SYN. 600 V. 2300/4000 
A.C. 900 RPM. 3 HP. 60 CY. 


400 KW WEST. SYN. 600 V. 2300/4000 
A.C. 720 RPM, 3 PH. 60 CY. 


400 KW G.E. SYN. 250 V. 2300/4000 
A.C. 900 RPM. 3 PH. 60 CY. 


300 KW G.E. SYN. 250 V. 2300/4000/440 
A.C. 720 RPM. 3 PH. 60 CY. 


250 KW G.E. SYN. 125/250 V 2300/4000 
A.C. 720 RPM, 3 PH. 60 CY. 


Each unit listed above is owned by us and 
is available now for immediate purchase. 


WALLACE E. KIRK COMPANY 
502 Grant Building, Pittsburgh, Pa. 


TRANSFORMERS, TURBINES, 
MOTOR GENERATOR SETS, 
ROTARY CONVERTERS, 
BOILERS, CIRCUIT 
BREAKERS, MOTORS, EN- 
GINE GENERATING UNITS. 
We buy and sell Electrical and Steam 
Machinery. Send us data as to your 


requirements; also send us description 
of equipment you have for sale. 


ARCHER & BALDWIN, INC. 
(Ine. 1917) 


75 West Street, New York City 6, N .Y. 


FOR SALE 
McIntosh & Seymour Tandem Compound 
Engine No. 1540. 16” diameter high pres- 
sure—33" diameter low pressure, 38” 
stroke, 130 R.P.M., rated 500 h.p. Has with 
it Twin Beam Vertical Marine Jet Con- 
densor Pump 10 x 15 x 22. 


CRANE & CO., INC., Dalton, Mass. 


FOR SALE 


COMPLETE 2500 KW 
STEAM POWER PLANT 


consisting of two, 1250 KW 3-phase 
69-cycle, 2300-volt, Allis-Chalmers turbo- 
generators with control panels, conden- 
ser, boilers, economizers, super-heaters, 
feed water regulators, pumps, piping. 
induced-draft fan, direct firing coal pul- 
verizers with bin and stand-by fuel oil 
burning equipment. All equipment com- 
plete with motors and controls where 
required. In excellent condition and now 
available. 


CONSOLIDATED CEMENT CORP. 
111 W. Monroe St. Chicago 3, Ill. 


ELECTRICAL EQUIPMENT — REBUILT and GUARANTEED 


MOTORS—GENERATORS—MG SETS—TRANSFORMERS—CONTROLS 


LARGE STOCK OF A.C. and D.C. MOTORS! 


SLIP RING MOTORS—3 Ph., 60 Cy. 
Qn. H. Speed J 
€ 810 550 


Type 
MTC-5201 
MT-52 


ARY-223C 
MT-346 
1QC-5013*** 
CW-758 
MTC-5546 
CW 


IM-17A 
CW-20-53-15 
IM-17 


anes 


50 Wes Cc 
2300, 4000. “West. CW 
Ali 220 volt motors can be reconnected for 440 
volts and vice versa. 
t Intermittent rating. *** 2 phase. 
** New. 50 Cycle 
230 Volt Constant Speed D. C. Motors 


Qn. H.?. Make 
22 2 West. 


West. 
Reliance 
West. 


.E. RC-38 
1150 y CMC-101A 

230 VOLT ADJ. SPEED D. c. MOTORS 
H.P. Speed Ps Type 

2 500/200 G.E. D-6 
T 
G.E. 
G.E. 
G.E. 


MPC-: 
SK-200 
SK-220 
MPC 


VARIABLE VOLTAGE DRIVES 


40 HP. ye “ae Variable Voltage Drives, each 

Con-istina of 

i—40 KW. 250 Volt, Induction M-G Set. with 
two auxiliary 5 KW Qcnerators and excitor. 

i—40 HP. 400/1500 RPM, Frame 385T, 230 
Volt, DC Motor. 

With full magnetic control providing jog for- 
ward, jog reverse, run, fast, slow, and stop, 
and motor operated field rheostat. 


SQUIRREL CAGE MOTORS—3 Ph., 60 Cy. 
Totally Enclosed Fan Cooled, Ball Bearing 
. H.P. RPM Volts Make Type & Frame 
4 17 220 R&M(TE) L-184 
G.E. K-53 


5 
5 


JX 
Splashproof, Ball Bearing 


ororrrororre 


440 L.A. PS-1375 


Open Typ» Motors 
Speed Volts Make 
0 440 G.E. 


5 


440 G.F. KT P-567 
1800 2300 4009 West. Cs-4-39D-12 
All 220 volt motors can be reconnected for 440 
volts and vice versa. 
¥**® Now. *** 2 Phase. 
tt Reconnectable for 440 volts. 


CRANE, MILL TYPE 230 V. D.C. MOTORS 


Qn. H.P. Speed Make Type 
2(115v.) 3: “700 CO-1803 
53 MCB-20 


(new) .E.  MD-403-BE 


(new) 


COM-1830AE 
CO-2007 
COM-IS31AE 

COM-1830 


= 
=a 


Above Items Represent a Partial Listing Only. Your Inquirics Will Receive Our Prompt Attention. All 


Equipment ts Located in Our Cleveland Warehouse. 


We Have Controls for Most Items Listed. 


ELECTRIC GENERATOR & MOTOR CO. 


4521 HAMILTON AVE. 


CLEVELAND 14, OHIO 
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> 
us 
1 7; 575 220 GE. 
2 10. 1149 West. HF-7A 
2 10 570 220 G.E. ‘HI-11 
2 310 $80 GE. ITC-5008 
1 18 680 440 West. \MW-316 
1 20 860 440 West. CW-638 2 1140 220 L re J 5Y 
2 25 720 440 Wagner 22VBR 3 3 1160 40 LA. J8-254 
1 30 865 440 West. CW-646 3480 220 GE 
1 30 850 440 G.E. MT-332 3 617500 40 LA, 
1 30. 675 440 G.E. MT-336 12 5 1730 440 GE. K-254 
2 35 600 440 F-M  HV-HI6A 63930 440 Gentury 
40 865 2200 AL-Ch. entury sc H-254 rae 
40 2 5 1165 440 L.A. 
5 7.5 1740 440 GE. -284 
440 W 1 7.5 1735 220 G.E. KF-254 
G 1 10 3480 440 West. CS-324 
1 10.. 1140 440 Wagner CP2-325 _ 
60 345 550 W 1 15 1745 440 West. CS-326 “ap 
MT -556 1 15 1175 440 L.A. JA-365 
80: 575 440 MT.C-5352 
125° 430 440 IL-16 
150 1750 440 MTP-549— 
150 870 440 MT-561 
175 505 550 CW-1002 1 
200 600 550 IM-17 FS-254 
200.. 495 2200 2 FS-254 
250** 296 220 K-254 aie 
380tt VX-284 
300 900 140 K-284 
300 880 2200 E. IM-17A JA-365 
514 550 IM-17A FX-365 
300** 360 440 CW-20-53-15 FX-3655 
| FX-445A4 
K-504 
CS-752-C 
FX-107SY 
FX-1168 
FX-1365 
2 
Type 
10 3 $50 | T-926 
25 3! 350, 3K-30 1160 440 West. CS-93C 
600 West.  SK-93 * 1750 440 West. CSP-324 
15 825 West. SK-90 1160 440 West. Cs-370C 
20 1750/1310 West.  SK-83 865 440 GE. KT-502 
20 1150 G.E. RC-30 3485 220 Reliance AA-B3247 
20 750 West. SK-1101 * 1735 440 Century SC-326 
40 1700 West. SK-103 3475 320 West. 
40 750 GE. RC-34 20** 1750 440 Wagner RPI-364 et) 
60 1750/1310 West.  SK-143 20 900 220G.E. R-A22 
75 850 West. SK-160 25 1800 220 GE. KT-312 
150 700 AL-Ch. 25** 1740 440 Century SC-364 5 
25 1160 440 West. Cs-667C Be 
25 900 220 Howell SCRB-356*** 
25 575 440 G.E. KT-542 
30 1160 440 West.  CS-644 
30. 870 «220 West. CS-646 
40** 2545 220G.E. KF-4045 
40 1750 440 West. CS-583C 
900 2300 G.E. ETR-536 
50** 1750 440 Wagner RP5-405 
850 220 West. CCL 
1 600 West. SK-93 75 1160 440 West. Cs-662C 
20 REAL 100690 West) = 
- 23 Jest. Cc 
20/25 300/1200 West. SK-153 100 580 2200 G.E. TK-15A 
25 500/1500 G.E. RF-12 160 500 2200 West. CS-930 
93/29 3001200 G-E. RF-13 100 495-2200 AL-Ch. AN es 
30... 4001200 West. SK-163 125 425 440 AL-Ch. AR 
/4C** 4001600 G.E. CD-1236 125 400 2300 G.E. 1-17-FR % 
35 500/1500 West. SK-143 200 580 550% G.E. KT-566s 
40/50 4001600 AL-Ch. EB-147 
75 500/1500 Cr.-Wh. CC 
75 375 750 Cr.-Wh. 
100 225/900 G.F. 
100 400-1200 Al.-Ch. 
320 960 West. 
175 530/750 West. 
375 350 500 
** New. 
| 
20 De en 
| 35 750 G.E. CO-1828 
35 6CO West. CK-9 
| 50* 750 G.E. CO-1829A 
50 600 West. 
50 
59 470 GE. 
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MOTOR GENERATOR SETS 
ALTERNATORS ALL FREQUENCIES 
TRANSFORMERS LARGE STOCK 
D.C. GENERATORS ALL VOLTAGES 
CONTROL EQUIPMENT 


ALL SIZES, VOLTAGE 
AND CYCLES 


PUT ALL IDLE EQUIPMENT TO WORK. 


Rebuilt and Sold with a Standard New Guarantee 


IND. FREQUENCY CHANGERS SETS 


125 Volts D.C. Motors 
230 Volt D.C. Motors 


550 Volt D.C. Motors 
WRITE OR WIRE YOUR INQUIRIES 


. BERGER BROTHERS Electric Motors, Inc., 395 STATE ST., ROCHESTER 4, NEW YORK 


SEND YOUR LIST FOR PROMPT ACTION. 


3 ph. 60 cy. A.C. Motors 
3 ph. 25 cy. Motors 


TURBO GENERATORS 


1. -500 K.W., 3 phase, 60 cycle, General Electric non-condensing. 
500 KW., 3 phase, 60 cycle, 440 volt Gen. Elec. #39937 with surface condenser, 
evactor, and switchboard, 


750 KW. Gen. Elec., 150 lbs. steam, 10-20 lbs. extraction. 


MOTOR GENERATORS 

300 KW., 250 volt Gen. Elec. to a 435 HP., 3 phase synch. motor with boards. 
100 KW., 125 volt Gen. Elec. to a 150 HP., 3 phase motor. 
80 KW., 80 volt Burke with synch. motor and panels. 
50 KW., 250 volt Westgh. to 3 phase synch. motor. 

TRANSFORMERS 
1—750 KW. Westgh. 13800 x 80 down to 60 volts. 
2—150 KVA. Pittsburgh 2300 x 230/460 volt. 
2—150 KVA. Pitsburgh 2400 x 120-240 volt. 
4—100 KVA. Westgh. 13200 x 2200 volt. 
3—100 KVA. Westgh. 13800 x 230/460 volt. 

Over 100 NEW Gen. Elec. up to 75 KVA., 450 x 120 volt. 


DC ENGINE GENERATOR 
150 KW., 125 volt Crocker Wheeler to a 4 cylinder vertical Ames engine. 


MOTORS 


CAPACITORS 
50—15 KVA, 220 volt, 3 phase, new, General Electric 
All above equipment actually in stock. Send for our list of many other items we have. 


KEYSTONE 


Power Plant Equipment Company 
8403 Hegerman St. Phila. 36, Pa. 


Large stock AC & DC motors 


HEADQUARTERS for 
GEARMOTORS 


Brand New G.E. and U.S. 3 Phase 60 
Cycle 220/440 Gearmotors in Stock 


Guaranteed for One Year 


5— 1,HP100rpm 3— 3 HP 350rpm 


10— 34 HP 100 rpm 
HP 84rpm 
HP 230 rpm 

6 HP 68 rpm 

6 HP 280 rpm 


— 


1— 5 HP 68rpm 
3— 5 HP 100rpm 
10— 5 HP 230rpm 
2— 714 HP 100 rpm 
5— 714 HP 420 rpm 
2—10 HP 100rpm 
4—10 HP 280rpm 
1—15 HP 84rpm 
4—15 HP 350rpm 


Also New Speed Reducers from 2 HP to 
20 HP and Rebuilt Gearmotors from 4 HP 
to 25 HP in Stock at All Times 


Ask for price list 
Prompt Detailed Replies to All Inquiries 


SANDMAN ELECTRIC COMPANY, Inc. 


NEW ENGLAND’S LEADING MOTOR DEALER 
166 Oliver St. @ Boston 10, Mass. 


DIESEL 
Crenerator Plants 
For Immediate Delivery 


1000 KW, 2400 Volts, 3 Phase, 60 Cycle, 720 RPM, General Motors Model 16-278A 
750 KW, 2400 Volts, 3 Phase, 60 Cycle, 720 RPM, General Motors Model 12-567 
600 KW, 2400 Volts, 3 Phase, 50 Cycle, 600 RPM, General Motors Model 12-567 
300 KW, 450/2400 Volts, 3 Phase, 60 Cycle, 1200 RPM, General Motors Model 8-268A 
200 KW, 450/2400 Volts, 3 Phase, 60 Cycle, 1200 RPM, General Motors Model 8-268A 
125 KW, 220/440/2400 V, 3 Ph, 60 Cy, 1200 RPM, General Motors Model 3-268A 
125 to 900 HP Diesel Driven Right Angle Pump Drive Units 900 to 1800 RPM. 
75 KW, 220/440 Volts, 3 Phase, 60 Cycle, 1200 RPM, Hercules Diesel DFXE 
50 KW, 440 Volts, 3 Phase, 60 Cycle, 900 RPM, Fairbanks-Morse Model 36A 514 
100 KW, 3 Wire, 125/250 Volts DC, 1200 RPM, General Motors Model 3-268A 
900 HP, General Motors Model 12-567, Propulsion Unit Complete 


HERCULES ELECTRIC MACHINERY and EQUIPMENT CO. 


Tel. TExas 0-3689 10232 Cresta Drive 
Cable Address HEMCOY Los Angeles 34, Calif. 


POWER PLANT 


2—400 KW G.E. 250 V. DC Generators to: 
2—15x!4 Skinner Universal Uniflow non-cond. 3 
cyl. vertical steam engines. 
2—510 H &W Sterling Boilers, 160+ with 
stokers, fittings. All new in 1930. 
TIPPINS MACHINERY CO. 
Pittsburgh 6, Pa. 


DIESEL PLANT 


450 HP Fairbanks Morse 32E. 300 KW 
3/60/220 generator. New 1942. 


300 HP Fairbanks Morse 32E. 200 KW 
3/60/220 generator. New 1940. 


Complete plant with all auxiliaries. 


MISSISSIPPI VALLEY EQUIPMENT CO. 


507 Locust St. St. Louis 1, Mo. 


POWER ® August 1948 


OFFERS 
8— 2 HP 37rpm 
6— 2 HP 230rpm 
4— 3 HP 280rpm 
| 
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direct connected Exciters. 


direct connected Exciters. 


3—Fairbanks Morse O. P. MOD 38D84%z—1600 
HP direct connected to Fairbanks Morse 
1420 KVA—1136 KW—3 PH—60 CY—2300/ 
4000 Volt—720 RPM Alternaters with 10 KW 


DIESEL ENGINE GENERATORS 


Immediate Delivery 


4—Fairbanks Morse O. P. MOD 38D8%—1600 
HP direct connected to Crocker Wheeler 
1250 KVA—1000 KW—3 PH—60 CY—2300/ 
4000 Volt—720 RPM Alternaters with 10 KW 


8—General Motors MOD 3-268A—150 HP, di- 
rect connected to Westinghouse 100 KW— 
3 PH—60 CY—480 Volt—1200 RPM Genera- 
tors with direct connected Exciters. 


2—General Motors MOD 3-268A—150 HP di- 


rect connected to Delco 100 KW—120/240 
Volt, 1200 RPM 3 wire DC Generators. 


2—Buda—MOD 6-DCG-844—105 HP direct con- 
nected to 60 KW—120 Volt—DC Generator. 


2—General Motors MOD 8-268A—450 HP at 


1200 RPM, Diesel Engines only. 


Cadillac 1856 


2526 GUARDIAN BUILDING DETROIT 26, MICHIGAN 


NETWORK TRANSFORMERS 


19—150 KVA, GE, type Ht. late type, oil 
or pyranol cooled, 3 ph., 60 cy., 27060/ 
125/216Y Mult or submersible type; 
attached to each transformer is GE 
automatic heavy duty network pro- 
tector type MG-6 and heavy duty pri- 
— switch; complete with all acces- 


s—200 VA, GE, type Ht. late type, oil 
or pyranol cooled, 3 ph., 60 cy., 27060/ 
attached to each transformer is GE 
automatic heavy duty network protec- 
tor type MG-6 and heavy duty primary 
switch; complete with all accessories. 


PHILA. Go. 
2829 Cedar St. la., Pa. 


ENGINE GENERATOR SETS 


150 Westinghouse Alternator, 2300V/ 

60/3; 200 r.p.m. direct connected to 

Skinner Steam Engine, 
23”x18", 125 lbs. pressure. 

25 KVA General Electric Turbo-Generator 
Unit, 480/60/3; 3600 r.p.m., 150 Ibs. 
pressure, condensing type, with direct 
connected exciter. 

50 KW Allis Chalmers Engine type Alter- 
nator, 230/60/3; 300 r.p.m. direct con- 
nected to Ames Automatic Steam 
Engine, 10x15", 150 lbs. pressure. 
KW General Electric ATB Alternator, 
480/60/3, 300 r.p.m. direct connected 
to Skinner Automatic Steam Engine, 
10x12”, 125 lbs. pressure. 

(In stock for prompt delivery) 
INDEPENDENT ELECTRIC MCHY. CO. 
300 Southwest Blvd. Kansas City 8, Mo. 


TURBO GENERATORS 


bine, surface condenser 


TURBINE OF THE MONTH 


1—1500 KW G.E. 2300v, 3 ph., 60 cy. with G.E. 225 Ibs. cond. tur- 


1—3000 KW Whse. 3750 KVA, 2300v, 3 
ph., 60 cy. with Parsons 200 Ib. cond. 
turbine 

1—2000 KW G.E. 6600v, 3 ph., 60 cy. 
with 175 Ib. cond. turbine and dir. 
conn. exciter 

1—1500 KW Whse. 480v, 3 ph., 60 cy. 
with 160/175 Ibs. Surface Condenser, 
panel & exciter 

1—450 K.W. Whse 250 Ibs. 1.S.P. Surface 
Condensers—Auxiliaries—3 phase, 60 
Cycle, 440 Volts. Direct connected 
Exciter Equipment built 1944. 


2—1250 KW G.E. 2300v, 3 ph., 60 cy. 
with 175 Ibs. condensing turbine 


1—1250 KW Al Ch. 2300v, 3 ph., 60 cy. 
with 200 Ib. condensing turbine, sur- 
face condenser 


“a KW G.E. 2300/4150v, 3 ph., 60 
cy cy. with 135/150 Ib. condensing tur- 
ine 


1—500 KW G.E. 480v, 3 ph., 60 cy. dir. 
conn. exciter with 80/100 Ibs. LS.P., 
15 Ibs. B., non-condensing tur- 


BELYEA COMPANY INC. 


43 HOWELL ST. 


JERSEY CITY 6, N. J. 


Phone—Journal Square 2-3334 


ALSO N. Y. CITY LINE—RECTOR 2-7150 


FOR SALE—TWO 


STEAM ENGINE GENERATORS 


1—Harrisburg Foundry & —, 22 x 28 
operating 1504 steam 5# B 


1—Erie Ball Engine > 22 x 30 Fenian 
150# steam 5# B.P. 


Each direct oma to General Electric 
D.C. Generators Type LD-12, 300KW, 
240V, 2 wire, 35°C Rise. 


Both in excellent running condition com- 
plete with switchboard. 
FS-5178, Power 
330 West 42nd Street, New York 18, N. Y. 


POWER PLANT SPECIALISTS 


SINCE 1912 
TWO—660 HP. 225 LB. STOKER FIRED B & W BOILERS 
ONE—2500 KW 3 PHASE, 60 CYCLE, 2300 VOLT, CONDENSING WESTINGHOUSE, 


TURBO GENERATOR. 


IMMEDIATE DELIVERY. 


SIX—400 H. P.—225 LB. STEEL ENCASED CROSS DRUM TYPE—WATER TUBE 


BOILERS—OIL FIRED. 


NOTE OUR NEW LOCATION 


HOWE BROTHERS 


342 MADISON AVENUE 


NEW YORK 17, N. Y. 


Tele. Nos. Mur. 2-8562-8563-8564 


POWER ® August 1948 
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TURBINES 
DIESEL ENGINES 


BOILERS 


For Immediate Shipment 


343 H.P. VOGT 4-DRUM BOILER, 200 PSI, 1932 
960 H.P. Vogt 4-DRUM BOILER, 200 PSI—1935 


500 KW. G. E. TURBINE, NEW 1930, 6 STAGE, 300 PSI. 
406 HP. B. & W. STIRLING BOILER, 200 PSI—1933 


900 H.P. B. & W., NEW 1941 COMPLETE PLANT 


Other Boilers Also Available 


FLETCHER SALES CO. 


325 Fincastle Building 


MOTORS 
TRANSFORMERS 


LOUISVILLE, KY. 


400-HP. NEW DIESEL ENGINES-400 rpm 
SALE 


4—Enterprise NEW, On Original Skids at 50% 
of Mfrs. Today's Prices for Same Engines. 
New Spares included, Boxed for Export. 

Immediate Delivery 


CHARLES WEAVER & CO. 
4045 Penobscot Blidg., 


Turbo-Generotors 
Our Speciality: 
Any Capacity - Type 


Detroit, Mich. 


HYDRO-ELECTRIC 
GENERATING EQUIPMENT 


' G.E. 144 KW vertical alternator 3 phase 60 cycle 
Zee vette, 120 RPM with Smith turbine for 9-12’ 


1 225 KW vertical 3 phase 60 cycle 2300 volt 180 
RPM with a turbine, panel board and governor 
for 16-22’ head 
1 80 KW ca 3 phase 60 cycle 2300 volt 300 
RPM with Leffel on oo governor and panel 
board for 16-22’ 


Several vertical 50-60 KW_ also 
alternators 400-650 KW at low prices. 1 subject 
to prior sale. 


We buy and sell. 


WM. C. MOULTON ASSOCIATES 
Phone Monson, Mass. 129-2. 


STEAM - ELECTRIC - HYDRO - DIESEL 
“Export Orders Carefully Executed” 


BOILERS TURBO-GENERATORS 
2—25000% ea. Stirling 450% Super 
1—30000# Integral 450% Super 2—2500 KW G.E. Co.—Condensing 
i—30000# Union 450% Super 3—2000 KW West. & G. E. Co.—Cond 
I—50000# Stirling 300% 1250 KW Allis—Con 
000 KW Elliott—Cond 


2—1040 HP Heine 200% Super 


2— 600 HP B&W Sectional 200% 625 KW ag 
i— 509 HP B&W Sectional 200% Non- Cond. 300 - - 750 - 1000 - 1500 - 2000 - 
3— 500 HP Heine, 200% 2700 KW. 


FREQUENCY CHANGERS—600-1200-1500 KVA each. 
MERCUR RECTIFIERS—TRANSFORMERS! Send Your Requi ts—We may have it. 
Send us your INQUIRIES for ALL POWER MACHINERY 
CHARLES B. REARICK 30 CHURCH ST. 


NEW YORK 7 


TURBO 


GENERATORS 


200 KW. TO 5000 KW 


WURTH for "WORTH! 


A. C. GENERATORS kva 


LARGEST STOCK OF A.C. AND D.C. MOTORS FROM 5 TO 200 H.P. 
D.C. MOTOR GENERATOR SETS TO 75 KW @ HIGH CYCLE GENERATORS 
Send for Our Latest Stock List 


WURTH ELECTRIC MOTOR COMPANY 


Motors, Generotors, Alternators, Frequency Changers. 


GRAND ST. — CAnal 


6-6138 — NEW YORK CITY 


FOR SALE 


TRANSFORMERS 


9 General Electric 185 KVA Type H—Form 
R.P.—60 cycles Primary 14,850/16,500 volts 
Secondary 153/460 volts 

3 Moloney 500 KVA Type C 60 cycles— 
Single Phase Primary 16,500 volts to 2300/ 
4600 volts Secondary 

1 Westinghouse 550 KVA 60 cycles—Pri- 
mary 16,500 volts to 424 volts Secondary 


WEINSTEIN CO. 
610 W. 8th St. 


Jamestown, N. Y. 


DIESEL GENERATOR UNIT 
1500 H. P.—1250 KVA 
Nelseco—General Electric 
Modern, areermaerese, Bosch Injection 3/60/2400, 
PM. All Accessories complete 
immediate Stock AKER’ Rebulit 
G. co. 


FOR SALE 


2-wer plant equipment. Steam. Diese! 
electrical, boilers, engines, turbines, 


generators, nev’ or used. 


PENN MACHINERY COMPANY 
Jackson, Miss. 


Church St.. New York 7, N. 
Phone 9- 4350. 


ASME BOILERS Nat’! Bd. 


2—404 HP sectional steel header cross drum Spring- 
field, 10’ settings, oll fired. 
225,008 (normal rating) Stirling’s pulverizers, 


2—400 HP sectional header, underfeed s' 
12’ 7 years old, stack 


P. BREARLEY 
3423-91st. Street Jackson Heights, N. Y. 


POWER ® August !948 


As COMPLETE POWER PLANTS | ae 
J. PARKER THOMPSON CO., INC. 

MURRAY HILL 7-6547 
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TURBO UNITS (NON-COND.) 


937 KVA General Electric 2300 v. 
375 KVA hee 2300- 480 v. 


Wohse. 240/480 v.—Sturtevant. 
G v.—DeLaval. 

GE 480/240 v.—Terry 3102. 

E 240/480 v.—Terry. 


TURBO UNITS (COND.) 


3125 KVA General Electric 2300 v., 4007. 
1875 KVA @) General Electric 2300 v. 
1250 KVA Wghse. 2300 v., 425# 
1350 KVA General Electric 2300 v. 
750 KVA General Electric 240/480 v. 


SURFACE CONDENSER 
3500 sq. ft. Wheeler. 


Most all units still on foundation. Many may be seen operating 


375 KVA FM ‘“32E-14"; 480/240 v. 
200 KVA Fairbanks Morse VA" 2300 v 688 KV hal. 

156 KVA Ideal 240/480 v. Superior 625 an GE 2300/480/240 v.—Skinner Unif. 
93.8 KVA EM 480/24 0 v.—Su erior, 

90 KVA Morse “‘V 
75 KVA (3) General 240/480 v. 
-62.5 KVA EM 208/12 


POWER PLANT EQUIPMENT CO., IN 


Springfield 200. 


038 HP 

508 HP Combustion 2007. 300 KW CW 125 v.—Skinner Unifiow. 

507 HP Combustion 400+. 200 KW GE 138 v.—Skinner Unifiow. 

469 HP Stirling 4252. 150 KW GE 125 v.—Skinner Uniflow 

418 HP Combustion 400+. 300 KW GE 250 v.—Skinner Uniflow. 

pa HP Stirling 1802. 75 KW CW 250 v.—Ames Ver. Uniflow. 
88 HP Combustion HRT 150. 

255 HP Stirling 2002. 

238 HP (2) Scotch (Marine 2002. COMPRESSORS 

220 HP (2) Vogt 

125 HP (2) 100%. 2—750 Rand, Type 10, 100 Ibs., 
106 HP Locomotive Type 2502. with moto 


STEAM ENGINE SETS, A. C. 


750 KVA GE 480/240 v.—Skinner Ver. Unif. 
A AIL C v.—Al. Chal. Corliss. 


DIESEL UNITS 


187 KVA Wghse. 240/480 v.—Ames Ver. Unif. 
v. 


79 KVA Al. Chal. 480/240 v.—Ames Unif. 


STEAM ENGINE SETS, D. C. 


0 v.—General Motors 


BOILERS 


39 Cortlandt St. 
New York, N. Y. 


AVAILABLE 
FOR IMMEDIATE DELIVERY 


DESIRABLE 
POWER PLANT 
EQUIPMENT 


TURBO-GENERATORS 
i—3750 KVA G. . 480 V. Cond. 
KVA G.E Mixed Pressure 


-E. 480 ve 
— KVA Allis-Chalmers 2300 V. Cond. 
i—187.5 KVA Westinghouse 240 V. Noncondensing 


ENGINE GENERATORS 
KVA Skinner Unaflow, 
0 Westinghouse 240/480 V. Gene 
1575 KVA Alils-Chalmers Full Releasing Corliss 


480 
1—156 KVA Ames Vertical Unaflow 240 Vv. 


DIESEL ENGINES 
General Motors, Fairbanks, Nordberg, and Buda, 
from 15 to 1000 KW. New and Rebuilt. 


BOILERS 
4—823 H.P. 4 Drum Stirlings, 250 PSIG 


SPECIAL OFFERING 
2—New 1000 G.P.M. 180’ head, 1760 RPM Gard- 
ner-Denver Centrifugal Pumps—Solid Bronze 
Construction; can furnish motors or Diesel En- 
ine drives. 
team Turbine-driven § stage 
Boiler Feed Pump, 350 G.P.M., 750’ Head. 


WRITE - WIRE - PHONE 
For Complete Specifications 
LARGEST STOCK OF MODERN 


POWER PLANT EQUIPMENT 
ON THE PACIFIC COAST 


BEESON 
ENGINEERING CO. 


1628 E. 7th Street 
Los Angeles 21, Cal. 
MUtual 9151 


EAST 


DIESEL ENGINES 


WE HAVE ON HAND ONE OF THE LARGEST 
INVENTORIES OF POWER EQUIPMENT IN THE 


MOTOR GENERATORS - STEAM ENG. GENERATORS - CENTRIFU- 
GAL FANS - CENTRIFUGAL PUMPS - ROTARY PUMPS - RECIPRO- 
CATING PUMPS - MACHINE TOOLS - MOTORS A-C D-C - AIR 
COMPRESSORS 


NORTHERN METAL COMPANY 


MILNOR & BLEIGH STS. ... 


DIESEL GENERATORS 
TURBO GENERATORS 


WRITE OR PHONE FOR INFORMATION 


SHIPWRECKERS ... 
PHONE MA 4-1400 


PHILADELPHIA 35, PA. 


APPLICATION ENGINEERS 


45 KW M.G. Set 2200 AC 250 DC 
100 KW M.G. Set 220/440 AC 125/250 DC 
= KW 240 volt Chuse Uniflow engine set 


2500 KW 2300 volt G.E. Co 
200 KW 1800 rpm 440 volt TEFC Motor 
HOWARD B. JOHNSON & ASSOCIATES 

53 W. Jackson Bivd. Chicago 4, III. 


ALSO ALL TYPES OF AIR COOLED AND PHASE CHANGERS. 


5143 N. 2nd St. 


TRANSFORMERS 
FOR SALE 


2—150 KVA. 60 CY. 1 PH. 2400-240/480 SCOTT TAPS. 
6—100 KVA. 60 CY. 1 PH. 2400-240/120 

6— 75 KVA. 60 CY. 1 PH. 2400-240/120 

9— 50 KVA. 60 CY. 1 PH. 2400-240/120 

7—37¥2 KVA. 60 CY. 1 PH. 2400-240/120 

8— 15 KVA. 60 CY. 1 PH. 2400-480/240. 


ATLANTIC TRANSFORMER CO. 
Philadelphia 20, Pa. 


LARGE QUANTITY 


NEW ILG MARINE BLOWER FANS 
24”—6250 C.F.M 33°—10000 C.F.M. 


36"—15000 C.F.M. 
Type. ‘Driven by 230 volt 
ors. 


petrol APPARATUS REPAIR CO. 
1400 N. 6th St. Philadelphia 22, Pa. 


Cc. LOCKE CO. 
96.138, 
ectrical Kqui 
We build SUB-STATION t to fit - 
Highest quality C. ian, NEW and 


Equipment and Transformers. 


POWER ® August 1948 


155 KVA (2) Al. Chal. 240/480 v.—Terry. ene 
125 KVA GE 240/480 v.—Moore 250%. ya 
115 KVA 

62.5 KVA 
62.5 KVA 
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IND. FREQUENCY CHANGER SETS 
MOTOR GENERATOR SETS ALL SIZES 


ALTERNATORS, ALL FREQUENCIES 
TRANSFORMERS, LARGE STOCK 
D.C. GENERATORS, ALL VOLTAGES 
CONTROL EQUIPMENT 


Put all idle equipment to work. Send your list for prompt action. 
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Rebuilt and Sold with a Standard New Guarantee 


3 ph. 60 cy. A.C. Motors ~ 
3 ph. 25 cy. Motors 

125 Volts D.C. Motors 

230 Volts D.C. Motors 

550 Volts D.C. Motors 


THE FRED W. KIEMLE CO., 33 N. SUPERIOR ST., TOLEDO 4, OHIO 
WRITE OR WIRE YOUR INQUIRIES 


FOR SALE 


Vent Air 


Blowers 
Size V-20-9-2000 CFM 


Sirroco Type— 
Slightly Used. Di- 
rect Connected to 
1 Hp Baldour Mo- 
tor Type 20 BIM 3/ 
60 / 220 / 440 / 1755 
RPM, TE-FC 


NEW COST $125.00 
SALE PRICE $55.00 


GLAZER BROS. 


ANDERSON" - - 
PH. 20233 


INDIANA 


COMPRESSORS 


New or Re-Built 
Sale or Rent 
Portable—Stationary 


All Makes & Sizes 
AMERICAN AIR COMPRESSOR CORP. 


4704 Dell Ave.—N. Bergen, N. J. 
N. Y. Phone Ch 4-7665. N. J. Phone Un 5-4848 
45 Years of SERVICE 


BOILERS 


to 1000 H. P. 

NEW-USED 
RECONDITIONED 
Steam, Gas and Electric. 
Power Equipment 


"PARKER THOMPSON CO., INC. 


507 FIFTH AVE., NEW YORK CITY 
MURRAY HILL 7-6547-8-9 


FOR SALE 3—250 HP 200# 
ONE 16” UNDERWRITER | | Alt Gompressors Wanted | | 


also 2 Stage portable units 


L. W. BAUER 
North Bergen, N. J. 


unused, on original skids. 


Grinnell Company, Inc., 
1294 E. 55th St., Cleveland 14, Ohio 


1—36x24 Hammermill; 3’x16’ Rev. Sc 


reen 
& P. MACHINERY CO. 


H. 
6719 Etzel Ave. St. Louis 14, Mo. 


TRANSFORMERS WANTED 
in operating condition or burnt out. Mail us list giving 
complete nameplate data and stating condition. 


We Rewind, Repair and Redesign all Makes and Sizes 
ALL TRANSFORMERS GUARANTEED FOR ONE YEAR 


THE ELECTRIC SERVICE CoO., INC. 


“AMERICA’S USED TRANSFORMER CLEARING HOUSE” 


MARIEMONT Since 1912 CINCINNATI 27, OHIO 


WANTED 


POWER EQUIPT. 


150 to 600-HP Boilers. 300 to 1000 KW 
Turbo Generator Sets, 150 pressure. 
18”, 20", 24” x 42” to 48” Corliss Steam 
Engines. 18” x 7” and 22” x 9” Inger- 
soll-Rand Vacuum Pumps, 500 and 1000 
CFM. AC Engine Generator Sets, 150 to 
450 HP. Send full details. Dealers pro- 
tected. 


W-5731, Power 


om 


330 West 42nd Street, New York 18, N. Y. 
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MOTORS ¢ GENERATORS 
TRANSFORMERS 


25 cy. D.C. 


ALL | 
VOLTAGES 


181500 H.P. 
NEW and REBUILT 
BOUGHT and SOLD 


ELECTRIC: EQUIPMENT CO. 


ROCHESTER 1 


FOR SALE 


GENERATOR SETS 


100 KW 200 KW 


General Motors Diesel engines, 8 cyl., 
6144” bore x 7” stroke. Direct 
200 KW WESTINGHOUSE 
ALTERNATORS, 3 phase, 50 and 60 cy., 
400/440 V., switchboards. 
ALSO—COMPLETELY REBUILT 
3 cylinder General Motors Diesel Engine 
Sets Direct Conn. to: 100 KW CENTURY 
ALTERNATORS, 3 phase, 60 cy., 440 Volt, 
Inc, switchboards. 


ALJOHN DIESEL CO., Inc. 
904 Pacific St. Brooklyn 16, N. Y. 
Sterling 3-6515 


FOR SALE 
STEAM DRIVEN 


COMPRESSOR 


LAID LAW DUNN GORDON — HORIZONTAL 
2 evil. single stage—Tandem 13/22 x 16 x 18 
Compound Engine—Operate on 150% steam. Good 


condition. 
FS-5180, Power 
330 West 42nd Street, New York 18, N. Y. 


WHAT DO YOU NEED? We Probably Have It! 


Partial List from Current Stock 


Reconditioned & Guaranteed 
SLIP RING MOTORS 


440 volts, 3 phase, 60 cycle 


- HP RPM 
20 1800 

50 900 

75 900 

75 1200 
150 900 


Make Type 


G.E. 
L. Allis BB, DP w/control 


L. Allis BB, DP 
Wstg 


g. Open SB 
Wagner SB, Type BR 
Large Stock of Constant Speed D.C. Motors, 

230 Volts. 


MOTOR-GENERATOR SETS 


Quan KW 
1 200 
150 
fl 125 
1 100 
2 75 
1 60 
2 50 
10 3 


Ao many other sizes and types, too numerous to 
1 


Reconditioned & Guaranteed 
D. ¢€. ADJUSTABLE SPEED MOTORS, 


200 


DC Volts Make 


250 G.E 

250 G.E 

250 bw” 

250 Al. Ch. 

250 C. W.-Al. Ch 
125 Reliance 

250 G.E.-Al 

250 


230 volts 


400/1200 G.E. 
© 600/1800 Rel. 


400/1200 E.D. 


600/2000 


G.D. CD-105 


500/1500 Rel. Shunt 
1200 G.E. RLC-204 


350/1050 Wstg. 

0 300/900 E.D. 
450/1200 G.E. 
262/750 


500 G.E. CD-1441 


300/900 Wstg. 


Send for our latest stock list. 


~A-C SUPPLY co. 


RLC-203A, Shunt 
131-T 


SK 
Frame 30-S 
G.E. MPC, Shunt 


SPECIALS! 

—3000 amp., 3/40 volt Electric Products an- 
nodizing M-G Set. 

6—New 7% HP, 600 RPM Wstg 230 volt DC 
totally enclosed motors. 

2—New 50 HP 600 RPM G.E. 230 volt DC 
totally enclosed motors. 

1—50/60 HP Electro Dynamic 300/900 RPM 
230 volt DC motor. 

3—Reliance 40 VS Drives with 40/50 HP 400/ 
1600 RPM DC motor and complete AC and 
DC controls. 

5—Reliance 10-VS Drives with 7%/10 HP, 
400/1600 RPM D.C. Motors. 


CONTROLS 
8—New Cutler-Hammer 5000 volt magnetic 
oil contactors—to 1000 HP. 
50—New 3 HP 115 volt DC G.E. Marine Type 
Starters. 
1—New 30 HP 230 volt DC Cutler-Hammer 
Fire Pump Control. 

10—125 HP 440/3/60 Cutler-Hammer fully 
magnetic reduced voltage controllers. _ 
5—New 125 HP. 440/3/60 fully magnetic 

Allis-Chalmers Slipring Controllers. 
50—New Cutler-Hammer Compensators, 50 to 
150 HP, 220 and 440 volts, 


MISCELLANEOUS 

27 New Harnischfeger Electric Hoists 500 & 
1000 lbs., 220-440-550 volts. 

5—New Ingersoll Air Compressors, 1144—3— 
5 HP. 

1—Hill-Acme 3000-Ib. 
Goose-Neck Crane. 

2—25 KVA G.E. Transformers, 2300 v. pri- 
mary, 230/460 secondary, 3 phase. 


Capacity Portable 


O. BOX 
AKRON, OHIO 


i 

Telephone (Atron) 
WaAlbridge 1174 


FOR SALE 


Motor Driven. COMPRESSOR 


INGERSOLL RAND 


Two Stage Horizontal 20%2 x 27—34 x 
27 with intercooler direct connected to 
Westinghouse 780 H.P., 2200 Volt. 3 ph, 
60 Cycle. Synchronous Motor. Complete 
with exciter, starter and receiver. 


FS-5179, Power 
330 West 42nd Street, New York 18, N. Y. 


DIESEL ENGINES: Sale 


6—1600-HP. Fairbanks-Morse: 720-RPM. 
Used 6 Months: Guaranteed Same As New 
IMMEDIATE DELIVERY 

New Generators for them basis 60 Days Delivery. 


CHARLES WEAVER & CO. 


4045 Penobscot Bldg., 


Our Specialty: 
Turbo - Generators 
Any Capacity; Type 


Detroit, Mich. 


FOR SALE 


As is or completely delivered, erected and placed in 
operation, one horizontal Skinner Universal Unaflow 
caine, direct connected to anes Electric 250 

40°C rise, 200 r.p.m. generator, belted 
exniter, switchboard, miscellaneous steam ‘accesso- 
ries. In excellent operating condition. Reasonable. 


FS-5704, Power 
330 West 42nd Street, New York 18, N.Y. 


FOR SALE 
Allis-Chalmers Corliss Engines 


Two single cylinder Allis-Chalmers Corliss 
engines, 90 RPM, 250 H.P., 22” x 42” cylin- 
ders right and left, with 18’ fly wheel. 
Belted to G.E. 200 K.W. alternating current 
generators, 220 to 240 volts, 481 amperes, 
600 RPM. Sliding rail base and 28” D. 
pulley. Two D.C. exciters belted from alter- 
nators. Good for 150# Sat. Steam. 


NATIONAL STARCH PRODUCTS, INC. 
1515 DROVER STREET 
INDIANAPOLIS 6, INDIANA 


IMMEDIATE SHIPMENT ON THE FOLLOWING 


12—VOLTAGE STABILIZERS, Cat. 69G102, GE, 90-130 input voltage, 110/115/120 
output voltage, 5 KVA, 60 Cy., new, $365 ea. 

125 KW, 250 Volt, 860 RPM, DC, G.E., M-G set, 185 Hp Motor, Complete. 

2—400 KW, 600 V, MP, DC, GE, Form H, M-G sets Motors 600 HP-I-K-600-2300-3-60 
with AC & DC Controls, Ser #111036, GE. 

5—150 KVA, 25 Cy, 3 Ph, 30000/3300 V, new Uptegraff transformers. 

1—300 KVA, 50 Cy. 3 Ph., 15000/3300 V, new Uptegraff transformer. 

1—150 KVA, 59 Cy, 3 Ph, 33000/3300 V, new Niagara, Erie transformer. 

2—650 KW. 60 Cy. 3 Ph, 58000/2300 V, WCT-B1, GE transformers. 

9—8 KW, 30 V. 267 A, Vert. GE, DC generators, 5 cyl. radial, LAWRENCE Gas 
Driven Auxiliary Power Plants, NAVY, some new. 

2—1000 lb. pressure, 500 GPM, 8 stage, Gould’s Cent. Pumps Dir. Dr, 350 HP, 
3570 RPM, KF-3-60-2400/4000-559DZ GE Motors and Control. 

1—94 KVA, 3-60-2490-720-ATI GE ALT. Dr. by 5 cyl. VDHA, superior eng. 

1—170 KVA, 3-60-2400-257 Fairbanks M. Generator with 3 cyl. engine. 

1—100 KW, 3-60-1200-220/440 Delco Generator to 38E5% FM Diesel. 


MOTORS—GENERATORS—TRANSFORMERS—BOT.—SOLD—EXCHANGED 


WAYNE ELECTRIC & Mig. Co. 


344 WEST EIGHTH SO. ST., PH. 5-5224 


SALT LAKE CITY, UTAH 
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American-Marietta Co., Valdura Div.... 


Air Express Div., Railway Express 
.. 140 
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_of purifying your 
steam & oil through steam through 


Swartwout Separators Swartwout Exhaust Heads 


The helix in Swartwout Sepa- 

ratorsand Exhaust Heads gives 

the entering steam a positive 

: whirling motion that throws 

oo aside all impurities. 
Horizontal Separator 
A HIGH DEGREE of separation is gained through Swartwout Sepa- 
rators with practically no pressure drop. No slugs of water can slip 
through to ruin your engine or turbine; no dirty oil or grease to 
gum up pipes and machinery. Nothing impedes the progress of 
the vapor being purified. Swartwout Separators are made in verti- 
cal, horizontal and angle types in a number of sizes. Write for 
data—state your problem. 

Swartwout Cast Iron Exhaust Heads use the same helico- 
| centrifugal principle as in Swartwout Separators. Efficiently remove 
tf = pl oil and water from exhaust steam, preventing the damage these Grinne! 
Vertical Separator substances cause to buildings and surroundings. They do not in- research 
terrupt or slow down the flow of steam, nor cause any appreci- rigid ins 
able back pressure. Permanent cast iron construction, compact fed pipi 
lines, pleasing appearance. Write for sizes and prices. code req 


Prefal 


Swartwout AIRFUGE Cleans 
Compressed Air Efficiently Prefal 


AIRFUGE saves hours of maintenance labor and 
cost of repairs on air-operated equipment— 
removes the moisture, oil and dirt that causes — 
faulty operation. Repeated tests show that com- / & One sou 
pressed air delivered by AIRFUGE is 99% or a i 
more free of contamination. Write for Bulletin S-13. 


of 
Mined b 
Waste by 
tion in f 


, POWER PLANT 
EQUIPMENT 


THE SWARTWOUT COMPANY e¢ 18511 Euclid Ave., Cleveland 12, Ohio 
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Prefabricated Piping from GRINNELL 


4 


Grinnell interpretive engineering, metallurgical 
research, specialized facilities, skilled personnel and 
rigid inspection, assure delivery of pretested and certi- 
fed piping sub-assemblies which meet all governing 
code requirements. 


Prefabricated Piping from GRINNELL 


aah 
assures you 


fa 


One source for design and fabrication. Coordination 
of shop production under ideal conditions. Predeter- 
mined but flexible delivery schedules. Elimination of 
waste by paying only for finished assemblies. Reduc- 
tion in field assembly time. 


Heating Alloy Steel Piping 4 
Preparatory to Bending "= 


Many of the alloys developed for high-pressure, 
high-temperature services and for corrosion- 
resistant applications are susceptible to loss of 
their valuable properties within certain tempera- 
ture ranges as a result of excessive changes in 
metallurgical structure, surface oxidation, heat 
shock and cracking. 


Only furnaces equipped to maintain accurately 
the specified temperature of the pipe are capable 
of retaining and safeguarding the metallurgical 
properties which dictate the choice of material. 


Grinnell’s modern pipe fabrication equipment 
includes specially designed gas-fired radiant heat 
furnaces, with such features as strategic location 
of multiple burners providing uniform temper- 
ature distribution and preventing harmful flame 
impingement, close temperature and time con- 
trols, automatic regulation, recording instrumen- 
tation and car loading. 


GRINNELL COMPANY, INC. Providence 1, R. 1. 
Branch warehouses in principal cities. 


Pipe Fabrication Plants: Cranston, R. |.; Warren, Ohio. 
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HATEVER your operating conditions, 
there is a Texaco steam cylinder oil 
to give you dependable, economical perform- 
ance plus full power output...whether your 
engines are new or getting along in years. 


The recommended Texaco steam cylinder 


oil will atomize thoroughly and adhere to 
cylinder walls. You can count on steam-tight 
rings, minimum wear, full protection for all 
vital parts, and greater all-around efficiency. 

A Texaco Lubrication Engineer will gladly 
recommend the proper oil for best results from 
your engines. Just call the nearest of the more 
than 2500 Texaco Wholesale Distributing 
Plants in the 48 States, or write: 

The Texas Company, 135 East 42nd Street, 
New York 17, N. Y. 


Steam Cylinder 


FOR EVERY OPERATING CONDITION 


Tune in...Texaco Star Theatre every Wednesday night featuring Gordon MacRae and Evelyn Knight...ABC N swork 
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